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Purpose and Scope

The purpose of this report is to describe the regional
hydrogeologic units and the hydrogeologic framework of
the North Coast Limestone aquifer systein. The regional
aquifers and confining units have been mapped on the
basis of relative permeability and hydraulic continuity of
geologic materials penetrated by a series of deep test
wells and test holes drilled during the study (fig. 2).
Lithologic, geophysical, and hydraulic data for the test
wells and test holes and from other wells in the area were
also used to prepare a series of hydrogeologic sections
showing the variations in the lithology and thickness of
the main hydrogeologic units in the study area. These
hydrogeologic sections are presented in this report, along
with maps showing the distribution of estimated ranges of
transmissivity for the major aquifers in the North Coast
Limestone.

Geographic Setting

' > The North Coast Limestone of Puerto Rico underlies

about 700 mi? in the northern one-third of Puerto Rico and
extends eastward from Rincén in the western part of the
island to Loiza (fig. 1), a distance of about 85 mi. The
North Coast Limestone extends from the Atlantic Ocean

+ southward to a central east-west ridge that is part of the
Cordillera Central Mountain Region. The outcrop area of
North Coast Limestone is approximately 11 mi wide near
Camuy and narrows to 2.25 mi near San Juan.

The North Coast Limestone is drained by eight major
rivers that ongmate in the mountainous volcanic terrane
to the south. These rivers flow predominantly north to the
Atlantic Ocean.

The surface exposure sequence of middle Tertiary age
is characterized by tropical karst topography. In the
northwestern part of Puerto Rico, the karst topography is
characterized by high relief and deeply entrenched river
channels or rivers with subterranean courses in some
areas. In the north-central part of the island, the land
surface is characterized by numerous karst features
including sinkholes and limestone hills (mogotes). In this
part of the island, dissolution processes generally are still

very active in the intermogotal areas. The karst
topography in the eastern part of the island, which
includes the municipalities of San Juan and Loiza, isin an
older stage of development. There, the karst development
is characterized by low topographic relief with little or no
active dissolution of limestone, and by surface, rather than
underground drainage (Monroe, 1976).

Previous Hydrogeologic Studies

The first study of the North Coast Limestone was
conducted by McGuinness (1948), as part of a general
reconnaissance of the ground-water resources of Puerto
Rico. Subsequent hydrogeologic studies in the North
Coast Limestone, prior to 1973, are summarized by Giusti
(1978). In his report, Giusti discussed the hydrogeology
of the North Coast Limestone karst, placing emphasis on
the upper aquifer. Since 1973, a series of hydrologic
investigations in parts of the North Coast Limestone have
been carried out by the USGS in cooperation with various
agencies of the Commonwealth of Puerto Rico
(Anderson, 1976; G6mez-Gémez, 1984; Torres-
Gonzilez and Wolansky, 1984; Torres—Gbnzélez, 1985a
and 1985b; Quifiones-Aponte, 1986; G6mez-Gémez and
Torres-Sierra, 1988). None of these studies, however,
described the hydrogeologic framework of the lower part
of the aquifer system in detail.

Method of Study

The geologic and hydrogeologic framework of Puerto
Rico's North Coast Limestone belt is based largely on
core and hydrologic data collected from 15 deep test
wells, mostly drilled to depths exceeding 1,500 ft (fig. 2
and table 1), and on lithologic as well as hydrologic data
from three other existing wells. These deep test wells
were drilled as part of a cooperative Commonwealth of
Puerto Rico-USGS investigation to evaluate the water-
resources potential and to map the extent of an artesian
limestone aquifer of northern Puerto Rico. Cores were
collected using a reverse-air dual tube drilling method that
can be used to collect continuous core samples of 10-cm
diameter. Limestone core samples considered
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Underlying basement rocks consist of Late Cretaceous
and early Tertiary volcaniclastics (siltstone, sandstone,
breccia, and conglomerate), minor limestone and minor
amounts of igneous intrusive rocks (Monroe, 1980;
Meyerhoff and others, 1983). Geophysical and geological
evidence indicate that a number of structural highs have
compartmentalized the middle Tertiary basin into a series
of sub-basins (Meyerhoff and others, 1983; fig. 6). The
vertical and lateral relations between the various
sedimentary formations observed in the lower part
sequence of middle Tertiary age; the San Sebastidn
Formation, the Lares Limestone, and the Cibao Formation
seem to be controlled by the presence of these sub-basins
(Meyerhoff and others, 1983; Hartley, 1989). The
sedimentary facies of the Aguada (Los Puertos) and
Aymamoén Limestones and the Camuy Formation do not
seem to be controlled by these sub-basins.

REGIONAL HYDROGEOLOGIC UNITS

The North Coast Limestone aquifer system is divided
into three regional hydrogeologic units: an upper aquifer
containing a basal saltwater zone in the coastal region, an
intervening confining unit, and a lower aquifer. A local
artesian zone also has been identified within the confining
unit in some areas. The upper aquifer, which includes the
freshwater part and the underlying saltwater zone near the
coast, the confining unit, and the lower aquifer are
discussed in the following sections.

Upper Aquifer

-“"ﬂ The upper aquifer mainly consists of the Aymamoén

Limestone and underlying Aguada (Los Puertos)
Limestone, however, in some areas the upper aquifer also
includes the uppermost permeable beds of the upper
member of the Cibao Formation and overlying permeable
surficial deposits (fig. 7). The upper aquifer contains
water under unconfined conditions, except in coastal areas
where it is locally confined by overlying silty and clayey
surficial deposits. The upper aquifer contains a basal
saltwater zone in much of the coastal areas of northern
Puerto Rico (figs. 7 and 8).

10 Hydrogeology of the North Coast Limestone Aquifer System of Puerto Rico

The thickness of the upper aquifer along section A-A’
(fig. 7) ranges from about 450 ft in the Arecibo and
Barceloneta area to about 1,075 ft in the Isabela area to
the west and about 925 ft near Manati to the east. East of
Vega Baja it decreases to about 650 ft in the Toa Baja
area. The upper aquifer is absent in some parts of the Rio
Piedras area. In the San Juan metropolitan area, the
upper aquifer where locally present, is thin and well
yields are small. The Aymamén and the Aguada (Los
Puertos) Limestones have been extensively eroded by
karstification east of Toa Baja, and many of the thin
erosional remnants have little hydrologic importance. In
the area of Loiza, the upper aquifer is present as a
continuous unit and has a thickness of about 750 ft.

The base of the upper aquifer is primarily defined by
the uppermost strata of terrestrial clastics and
argillaceous limestone of the upper member of the Cibao
Formation. However, in the Hatillo-Isabela area the base
of the upper aquifer seems to coincide with the lower
boundary of the karstic zone located in the Agnada
Limestone where this geologic unit is characterized by a
significant decrease in porosity and increase in the clayey
content of the rocks.

The freshwater zone on section A-A’ of the upper
aquifer is thickest in the area between the Rio Grande de
Arecibo and Rio Grande de Manat{ with a maximum
thickness of about 500 ft (fig. 7). The freshwater part in
the coastal zones of the San Juan metropolitan and Lofza
areas is either absent or present with a thickness that does
not exceed 30 ft. In the Guaynabo area, along section
A-A’, the upper aquifer is mostly brackish and saline. In
north-south sections B-B’ and C-C’, the maximum
thickness of the freshwater zone is greatest in the
interstream areas of the southern extent of the freshwater-
saltwater interface (figs. 8 and 9).

The freshwater zone of the upper aquifer is underlain
by a basal zone of saltwater along the coast. The
landward extent of this saltwater zone is not known for
the entire north coast, but is about 6 mi in the Barceloneta
area (fig. 8). In the Santurce-San Juan area, the landward
extent could be about 3 mi (fig. 9). The position of the

P‘6



<
<
S \\< < §
O
NORTH 2 SOUTH
0 APPROXIMATE SOUTHERN ,
FEET B FRESHWATER-SALTWATER | EXTENTION OF ARTESIAN CONDITIONS B
INTERFACE 1 .
500 71 wen 9
10 ;
MEAN < o

SEA LEVEL ] —_——_ Rt

AYMAMON

\
500 “W;§RTOS\ \)MESTONE
A

s :

1,000 _\AGUAD \'L Nuvvev‘“e“‘be
1O
AMAL

1500 NGO e

: BP0 ST
2,000 —h@s«/wo e ] N
2,500 — s o
Y2

3,000 7

o :

PRE-MID OLIGOCENE BEDROCK

5,000 > -
5,500 — |
6,000 — |
6,500 — L
7,000 —=
GREATLY EXAGGERATED
o 1 2 KILOMETERS
0 1 2 MILES
EXPLANATION
UNSATURATED PART  FZZ7 MINOR WATER-BEARING UNIT

il OF UPPER AQUIFER :
NN UPPER AQUIFER [ ] LoweR aquiFer
7] CONFINING UNIT V7] BASAL CONFINING UNIT

Figure 8. Hydrogeologic section B-B’ (section line shown in figure 2).

Regional Hydrogeologic Units 3

P



ATLAS OF GROUND-WATER RESOURCES IN PUERTO RICO
AND THE U.S. VIRGIN ISLANDS

U.S. GEOLOGICAL SURVEY
Water-Resources Investigations Report 94-4198

2D
\2\ Prepared in cooperation with the

%541 U.S. ENVIRONMENTAL PROTECTION AGENCY

Page 1 of 20



ATLAS OF GROUND-WATER RESOURCES IN PUERTO RICO AND THE U.S. VIRGIN ISLANDS

By Thalia D. Veve and Bruce E. Taggart (editors)

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 94-4198

Prepared in cooperation with the

U.S. ENVIRONMENTAL PROTECTION AGENCY

San Juan, Puerto Rico
1996

Page 2 of 20



For additional information write to:

Caribbean District Chief

U.S. Geological Survey

GSA Center

651 Federal Drive, Suite 400-15
San Juan, Puerto Rico 00965

U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBIT, Secretary

U.S. GEOLOGICAL SURVEY
Gordon P. Eaton, Director

Page 3 of 20

Copies of this report can be purchased from:

U.S. Geological Survey

Earth Science Information Center
Open-File Reports Section, MS 517
Box 25286, Denver Federal Center
Denver, CO 80225



CONTENTS

Abstract..... 1
Acknowledgement
O I [ (oY [T (T o OSSO R USROS 1

Thalia D. Veve
1.1 Purpose and scope
1.1.A Location and major geographic features
1.1.B Population and estimated ground-water use
1.1.C Geologic setting
1.1.D Hydrogeology
1.1.E Ground-water levels and movement..
1.1.F Soil permeability
1.2 Description of the area...

1.3 General land-use patterns in Puerto Rico and the U.S. Virgin Islands .............ccccoiiiiiniiiincicncnn. 6

T.3.A INOTh €St ATEA ...ttt ettt ettt et b et e e na et e e nenneas 6
1.3.B South Coast Area.....
1.3.C West Coast Area
1.3.D East Coast Province...
1.3.E East Central Area
1.3.F Puerto Rico Offshore Islands: Isla de Culebra and Isla de Vieques....
1.3.G U.S. Virgin Islands
2.0 Ground-water resources areas in Puerto Rico
2.1 North Coast Area .....

2.1.1 Aguadilla-Hatillo Region ...
Patrick Tucci

2.1.1.A Location and major geographic features .............ccccccvriiiiiiiiiiiiiiiciiccc s
2.1.1.B Population and estimated ground-water use ..
2.1.1.C Geologic setting
2.1.1.D Hydrogeology
2.1.1.E Ground-water levels and movement
2.1.1.F Soil permeability ...

2.1.2 Arecibo-Manati Region
Angel Roméan-Mas

2.1.2.A Location and major geographic features
2.1.2.B Population and estimated ground-water use
2.1.2.C Geologic setting...
2.1.2.D Hydrogeology
2.1.2.E Ground-water levels and movement
2.1.2.F Soil permeability

2.1.3 Vega Baja-Toa Baja REGION .......coouiiiiiii et
Fernando Gémez-Gémez and Thalia D. Veve

2.1.3.A Location and major geographic features
2.1.3.B Population and estimated ground-water use
2.1.3.C Geologic setting .
2.1.3.D HYArOgEOIOGY .....coueeiuiiiiieiitieiee ettt ettt

Page 4 of 20

2.1.3.E Ground-water levels and movement .
2.1.3.F Soil permeability

2.1.4 BayamoOn-Loiza REGION.......c..ccoiiiiiiiiiiiiiect e
José M. Rodriguez and Thalia D. Veve

2.1.4.A Location and major geographic features
2.1.4.B Population and estimated ground-water use..
2.1.4.C Geologic setting ..
2.1.4.D Hydrogeology
2.1.4.E Ground-water levels and movement ....
2.1.4.F Soil permeability
2.2 South Coast Area

2.2.1 Santa Isabel-Patillas REGION ...........ccocoiiiiiiiiiiii e
Orlando Ramos-Ginés

2.2.1.A Location and major geographic features
2.2.1.B Population and estimated ground-water use..
2.2.1.C Geologic setting ..
2.2.1.D Hydrogeology ...
2.2.1.E Ground-water levels and movement ....
2.2.1.F Soil permeability

2.2.2 Juana Diaz-Ponce Region
Orlando Ramos-Ginés

2.2.2.A Location and major geographic features ..............coeevieiiriiiiiiciiieniceeee e
2.2.2.B Population and estimated ground-water use..
2.2.2.C Geologic setting
2.2.2.D Hydrogeology
2.2.2.E Ground-water levels and movement .
2.2.2.F Soil permeability .
2.2.3 Pefiuelas-Guanica ReGION ............ccocoiiiiiiiiiiiiiiic s
Orlando Ramos-Ginés

2.2.3.A Location and major geographic features
2.2.3.B Population and estimated ground-water use..
2.2.3.C Geologic setting ..
2.2.3.D Hydrogeology
2.2.3.E Ground-water levels and movement ....
2.2.3.F Soil permeability

2.3 West Coast Area
R T N B ET ot o N =Yoo o LTSRSt

Thalia D. Veve

2.3.1.A Location and major geographic features
2.3.1.B Population and estimated ground-water use..
2.3.1.C Geologic setting ..
2.3.1.D Hydrogeology...
2.3.1.E Ground-water levels and movement .... .
2.3.1.F SOil permeability ...........cccoiiiiiiieiiieee e

Contents



2.5 East Central Area

2.3.2 GUANAJID0 REGION ...ttt 83
Thalia D. Veve

2.3.2.A Location and major geographic features
2.3.2.B Population and estimated ground-water use
2.3.2.C Geologic setting
2.3.2.D Hydrogeology
2.3.2.E Ground-water levels and movement
2.3.2.F Soil permeability

2.3.3 Lajas Region
Robert P. Graves

2.3.3.A Location and major geographic features .............cccccoiriiiiieniiiiiecc e 91
2.3.3.B Population and estimated ground-water use
2.3.3.C Geologic setting
2.3.3.D Hydrogeology
2.3.3.E Ground-water levels and movement..
2.3.3.F Soil permeability

2.4 E@St COASE ATBA .....ueiteiieiiii ettt ettt b e et ettt b e st a e b bt a e et e ehe et et et e eheene et e nneareane

2.4.1 Naguabo-Maunabo REGION. .........ccuiiiiiiiiiii ettt 98
Angel Romén-Més

2.4.1.A Location and major geographic features
2.4.1.B Population and estimated ground-water use
2.4.1.C Geologic setting
2.4.1.D Hydrogeology ......
2.4.1.E Ground-water levels and movement
2.4.1.F Soil permeability

2.5.1 Aguas Buenas-Juncos REGION ...........cccciiiiiiiiiiiiiiiicii s 106
Juan C. Puig

2.5.1.A Location and major geographic features ..... ...106
2.5.1.B Population and estimated ground-water use
2.5.1.C Geologic setting
2.5.1.D Hydrogeology
2.5.1.E Ground-water levels and movement
2.5.1.F Soil permeability

2.6 Puerto RICo OffSNOre ISIaNGS ........c..coiiiiiiiiiiiiii e et

2.6.1 Isla de Culebra and Isla de Vieques, PUerto RiCO .........c.cceovuieiieiiieiieiieceeee e 114
Thalia D. Veve and Angel Romén-Mas
2.6.1.A Location and major geographic features
2.6.1.B Population and estimated ground-water use
2.6.1.C Geologic setting
2.6.1.D Hydrogeology ...
2.6.1.E Ground-water levels and movement
2.6.1.F SOil PErMEaDIlity........cccuiiiiiiieieiiieeie e 122

Atlas of Ground-Water Resources in Puerto Rico and the U.S. Virgin Islands

3.0 Ground water-resources areas in the U.S. Virgin Islands .

3.1

4.0 Present and potential ground-water problems in Puerto Rico and the U.S. Virgin Islands

U.S. Virgin Islands
3.1.1 St. Thomas and St. John, U.S. Virgin ISIands ............cccceoiriiiiiiiiicieee e
Robert P. Graves
3.1.1.A Location and major geographic features
3.1.1.B Population and estimated ground-water use
3.1.1.C Geologic setting
3.1.1.D Hydrogeology ...
3.1.1.E Ground-water levels and movement
3.1.1.F Soil permeability
3.1.2 St. Croix, U.S. Virgin Islands...
Zelda Chapman Bailey
3.1.2.A Location and major geographic fEatures ...........cecveeiiiiiieiiieiiieesee e
3.1.2.B Population and estimated ground-water use
3.1.2.C Geologic setting
3.1.2.D Hydrogeology
3.1.2.E Ground-water levels and movement
3.1.2.F Soil permeability

4.1. North Coast Area

4.1.1 Aguadilla-Hatillo REGION .......c.coiiiiiiiiieitieeeee et

4.1.2 Arecibo-Manati Region

4.1.3 Vega Baja-Toa Baja Region....

4.1.4 BayamoOn-Loiza REGION..........cccciiiiiiiiiiiiii e
4.2 South Coast Area

4.2.1 Santa Isabel-Patillas Region ...

4.2.2 Juana Diaz-Ponce REJION ..ottt

4.2.3 Pefiuelas-Guanica REGION ..........ccoiiiiiiiiiiiiii it
4.3 West Coast Area

4.3.1 Anasco Region

4.3.2 GUANGJIDO REGION ...ttt ettt ettt

4.3.3 Lajas Region....
4.4 East Coast Area

4.4.1 Naguabo-Maunabo REGION .........cciiiiiiiiiiiiii e
4.5 EASt CONMIAI AT ...ttt et b ettt b ettt

4.5.1 Aguas Buenas-Juncos Region....
4.6 Puerto Rico Offshore Islands

4.6.1 Isla de Culebra and Isla de VIEQUES ............cccucciiiiiiiiiiiiiciec s
4.7 U.S. Virgin Islands

4.7.1 St. Thomas and St. Johns....

| S O] o OSSOSO

5.0. Selected refErEnCeS..........ccuiiiiiiii e

Page 5 of 20



FIGURES

1.0 Introduction

1.1-1

1.241
1.2-2
1.2-3
1.341
1.3-2
1.3-3

Index map for sections of the Atlas and ground-water resources

areas in Puerto Rico and the U.S. Virgin Islands .............cccccoiiiiiiiiiiiiciice 2
Location map of Puerto Rico and the U.S. Virgin Islands in the Caribbean ................ 3
Physiographic provinces of PUEro RICO .............ccciiiiiiiiiriiieeseeceeee s 4
General geology of Puerto Rico and the U.S. Virgin Islands ............cccocovvviiiieniinnen. 5
General land use in Puerto RiCO iN 1977 .......c.ccoiiiiiiiiiiiiiiiic e 7
General land use in St. John and St. Thomas, U.S. Virgin Islands ............c.ccccceeenne 9
General land use in St. Croix, U.S. Virgin ISIands ............c.ceoeviniiiniciincnecce 10

2.0 Ground-water resources areas in Puerto Rico
2.1 North Coast Area
2.1.1 Aguadilla-Hatillo Region

2.1.1.A-1

2.1.1.B-1
2.1.1.C1
2.1.1.D1
21.1.E1

2.1.1.F1

Location and major geographic features in the Aguadilla-Hatillo region,

PUEIO RICO........iii e e 12
Approximate well locations in the Aguadilla-Hatillo region, Puerto Rico.................... 13
Generalized surficial geology in the Aguadilla-Hatillo region, Puerto Rico................ 15
Hydrogeologic section in the Aguadilla-Hatillo region, Puerto Rico...........c.cccccceeneee. 16
Altitude of water-level surface and direction of ground-water flow during

November 1984 in the Aguadilla-Hatillo region, Puerto RiCO ...........cccocviviiiiieinnnns 17
Soil associations and permeability in the Aguadilla-Hatillo region, Puerto Rico........ 19

Arecibo-Manati Region

2.1.2.A1

2.1.2.B-1
2.1.2.C1
2.1.2.C-2

2.1.2.D1
2.1.2.E-1

2.1.2.F1

Location and major geographic features in the Arecibo-Manati region,
PUEIO RICO........oiii e s 23

Approximate well locations in the Arecibo-Manati region, Puerto Rico .24

Generalized surficial geology in the Arecibo-Manati region, Puerto Rico...

Generalized aquifer thickness and hydraulic conductivity in the Arecibo-
Manati region, Puerto Rico

Transmissivity in the Arecibo-Manati region, Puerto Rico ...

Composite potentiometric surface of the upper aquifer of the years
1965 and 1987 in the Arecibo-Manati region, Puerto Rico

Soil associations and permeability in the Arecibo-Manati region, Puerto Rico.

Vega Baja-Toa Baja Region

2.1.3.A-1

2.1.3.B-1
2.1.3.C1
2.1.3.D-1

2.1.3.D-2

Location and major geographic features in the Vega Baja-Toa Baja region,
Puerto Rico.

Approximate well locations in the Vega Baja-Toa Baja region, Puerto Rico ....

Generalized surficial geology in the Vega Baja-Toa Baja region, Puerto Rico.......... 33

Approximate altitude of the bottom of the freshwater aquifer in the Vega
Baja-Toa Baja region, PUerto RiCO..........cccuiiiiiiiiiiiiiee e 34

Transmissivity estimates at selected wells and the regionalized aquifer

transmissivity distribution as obtained through model calibration for the

freshwater part of the coastal aquifer in the Vega Baja-Toa Baja region,

PUEIO RICO ...t s 35

Page 6 of 20

2.1.3.D-3 Approximate location of wells sampled for dissolved-solids

concentration in the Vega Baja-Toa Baja region, Puerto RiCO...........c.ccccceiriininnnne 36
2.1.3.E-1 Altitude of water-level surface and direction of ground-water flow

during February 1983 in the Vega Baja-Toa Baja region, Puerto Rico..................... 37
2.1.3.F-1 Soil associations and permeability in the Vega Baja-Toa Baja region,

PUEO RICO ... 39

Bayamon-Loiza Region
2.1.4.A-1 Location and major geographic features in the Bayamén-Loiza region,

PUEMO RICO ...t s 41
2.1.4.B-1 Approximate well locations in the Bayamon-Loiza region, Puerto Rico.................... 42
2.1.4.C-1 Generalized surficial geology in the Bayamon-Loiza region, Puerto Rico ................ 43
2.1.4.D-1 Altitude of the top of Cibao Formation in the Bayamoén-Loiza region,

Puerto Rico

2.1.4.D-2 Transmissivity in the northern Bayamén-Loiza region, Puerto Rico ...

2.1.4.E-1 Altitude of the water-level surface and direction of ground-water flow
during 1971 in the Bayamén-Loiza region, Puerto RiCO .........cccooiiiiiiiiiiiiiiiieice 46

2.1.4.F-1 Soil associations and permeability in the Bayamon-Loiza region, Puerto Rico ........ 48

2.2 South Coast Area

221

222

223

Santa Isabel-Patillas Region
2.2.1.A-1 Location and major geographic features in the Santa Isabel-Patillas region,

PUBIO RICO ...ttt 50
2.2.1.B-. Approximate well locations in the Santa Isabel-Patillas region, Puerto Rico ... .52
2.2.1.C-1 Generalized surficial geology in the Santa Isabel-Patillas region, Puerto Rico......... 53
2.2.1.D-1 Altitude of the top of the bedrock unit in the Santa Isabel-Patillas region,

PUEIO RICO ...ttt e 54

2.2.1.D-2 Average hydraulic conductivity in the Santa Isabel-Patillas region, Puerto Rico ...... 55
2.2.1.E-1 Composite altitude of the water-level surface and direction of ground-water

flow during 1986 and 1987 in the Santa Isabel-Patillas region, Puerto Rico ............ 56
2.2.1.F-1 Soil associations and permeability in the Santa Isabel-Patillas region,
PUEMO RICO ...t s 57

Juana Diaz-Ponce Region
2.2.2.A-1 Location and major geographic features in the Juana Diaz-Ponce region,

PUEIO RICO ...ttt 59
2.2.2.B-1 Approximate well locations in the Juana Diaz-Ponce region, Puerto Rico................ 60
2.2.2.C-1 Generalized surficial geology in the Juana Diaz-Ponce region, Puerto Rico............ 61
2.2.2.D-1 Aquifer thickness in the Juana Diaz-Ponce region, Puerto Rico..........ccccovvviviiennnnen. 62
2.2.2.D-2 Average hydraulic conductivity estimates in the Juana Diaz-Ponce region,

PUBIO RICO ...ttt 63
2.2.2.E-1 Altitude of water-level surface and direction of ground-water flow during

1980 in the Juana Diaz-Ponce region, Puerto RiCO...........ccccuereririnieiec e, 64
2.2.2.F-1 Soil associations and permeability in the Juana Diaz-Ponce region,

PUBIO RICO ...ttt 65

Pefiuelas-Guanica Region

2.2.3.A-1 Location and major geographic features in the Pefiuelas-Guanica region,
PUBTO RICO ...ttt e 66

Contents



2.2.3.B-1 Approximate well locations in the Pefiuelas-Guanica region, Puerto Rico............... 67
2.2.3.C-1 Generalized surficial geology in the Pefiuelas-Guanica region, Puerto Rico ........... 68
2.2.3.D-1 Agquifer thickness in the Pefiuelas-Guanica region, Puerto RiCO ............cccoevvieenene 69
2.2.3.D-2 Regional distribution of apparent hydraulic conductivity in the Pefiuelas-

Guanica region, PUEIO RICO ........c.eoiiiiiiriieicee s 70
2.2.3.E-1 Altitude of water-level surface and direction of ground-water flow during

February 1976 in the Pefiuelas-Guanica region, Puerto RiCO..........cc.ccccvvviiincnnnns 71
2.2.3.E-2 Water-level contour during February 1968 and direction of ground-water

flow in the Pefiuelas-Guanica, PUerto RIiCO...........cccuriiiiiiriiiicsicceeeec 72
2.2.3.F-1 Soil associations and permeability in the Pefiuelas-Guanica region,

PUEIO RICO.......oiiiiiii s 73

2.3 West Coast Area
2.3.1 Afasco Region

2.3.1.A-1 Location and major geographic features in the Aflasco area, Puerto Rico
2.3.1.B-1 Approximate well locations in the Afiasco region, Puerto Rico...
2.3.1.C-1 Generalized surficial geology in the Afiasco region, Puerto Rico
2.3.1.D-1 Locations of seismic-refraction survey cross sections and well in the

ARasco region, PUEMO RICO..........oiuiiiiiiiiiieee e 79
2.3.1.D-2 Agquifer thickness cross section obtained from seismic-refraction velocity
profiles survey and well information in the Afiasco region, Puerto Rico.................... 80

2.3.1.E-1 Composite altitude of water-level surface for September 1981 and
February 1982, and direction of ground-water flow during September

1981 in the Aflasco region, PUerto RICO.........cccoviiiiiiriiiiec e 81

2.3.1.F-1 Soil associations and permeability in the Afiasco region, Puerto Rico ............c.cc...... 82
2.3.2 Guanajibo Region

2.3.2.A-1 Location and major geographic features in the Guanajibo region, Puerto Rico ........ 83
2.3.2.B-1 Approximate well locations in the Guanaijibo region, Puerto Rico .............cccccevinnnes 84
2.3.2.C-1 Generalized surficial geology in the Guanajibo region, Puerto Rico..............cccoceeueee 85
2.3.2.C-2 Locations of cross section and wells in the Central Guanajibo valley,

PUETO RICO.......oiiiiiii s 86

2.3.2.D-1 Approximated depth to bedrock in the Central Guanajibo valley, Puerto Rico....
2.3.2.D-2 Apparent aquifer transmissivity in the Central Guanajibo valley, Puerto Rico..

2.3.2.E-1 Altitude of water-level surface and direction of ground-water flow during
June 1980 in the Central Guanajibo valley, Puerto RiCO...........cccccuviiieieniiiicee 89

2.3.2.F-1 Soil associations and permeability in the Guanajibo region, Puerto Rico.................. 90
2.3.3 Lajas Region

2.3.3.A-1 Location and major geographic features in the Lajas region, Puerto Rico
2.3.3.B-1 Approximate well locations in the Lajas region, Puerto Rico .
2.3.3.C-1 Generalized surficial geology in the Lajas region, Puerto Rico ............cccceveiinennne 93
2.3.3.D-1 Aquifer thickness in the Lajas region, Puerto Rico
2.3.3.D-2 Transmissivity in the Valle de Lajas area, Puerto Rico

2.3.3.E-1 Potentiometric surface and direction of ground-water flow during March
1986 in the Lajas region, PUEO RICO .........ccccuiirieiiieiie e 95

2.3.3.F-1 Soil associations and permeability in the Lajas region, Puerto Rico ......................... 96

vi Atlas of Ground-Water Resources in Puerto Rico and the U.S. Virgin Islands

Page 7 of 20

2.4 East Coast Area
2.4.1 Naguabo-Maunabo Region

2.4.1.A1

2.4.1.B1
24.1.C1
2.4.1.D-1
2.4.1.D-2

2.4.1.E1

2.4.1.F1

Location and major geographic features in the Naguabo-Maunabo

region, PUEMO RICO .....oouiiiiiiiiieice et 98
Approximate well locations in the Naguabo-Maunabo region, Puerto Rico............... 99
Generalized surficial geology in the Naguabo-Maunabo region, Puerto Rico......... 100
Aquifer thickness in the Naguabo-Maunabo region, Puerto Rico..............cccccovenene 101
Regional distribution of hydraulic conductivity in the Naguabo-Maunabo

region, PUEMO RICO .....occuiiiiiiiiec e 102

Altitude of water-table surface and direction of ground-water flow in the
Naguabo-Maunabo region, Puerto RiCO..........ccccoviiiiiiiiiiieceee e 103

Soil associations and permeability in the Naguabo-Maunabo region,
PUEMO RICO ... 104

2.5 East Central Area
2.5.1 Aguas Buenas-Juncos Region

2.5.1.A1

2.5.1.B-1
25.1.C1
2.5.1.D1
2.5.1.D-2

2.5.1.E1

2.5.1.F-1

Location and major geographic features in the Aguas Buenas-Juncos
region, PUEMO RICO .....cccuiiiiiiiie e

Approximate well locations in the Aguas Buenas-Juncos region, Puerto Rico
Generalized surficial geology in the Aguas Buenas-Juncos region, Puerto Rico.... 108

Depth to bedrock in the Aguas Buenas-Juncos region, Puerto Rico....................... 109
Regionalized apparent transmissivity values in the Aguas Buenas-Juncos

region, PUEMO RICO .....ccuiiiiiiiiiiici e 110
Altitude of water-level surface and direction of ground-water flow during

March 1988 in the Aguas Buenas-Juncos region, Puerto RiCO..........c..cccocvecvvennen. 111
Soil associations and permeability in the Aguas Buenas-Juncos region,

PUEBIO RICO ..ttt ettt e st 112

2.6 Puerto Rico Offshore Islands
2.6.1 Isla de Culebra and Isla de Vieques, Puerto Rico

2.6.1.A1

2.6.1.B-1

2.6.1.C1

26.1.C-2

2.6.1.D-1

2.6.1.D-2

2.6.E1

2.6.F-1

Locations and major geographic features in Isla de Culebra and Isla de

Vieques, PUEHO RICO ......oouiieiieiiecieeee sttt 115
Approximate well locations in Isla de Culebra and Isla de Vieques,

PUEO RICO ...t 116
Generalized surficial geology in Isla de Culebra and Isla de Vieques,

PUEMO RICO ... 118
Hydrogeologic section of the aquifer in the Esperanza valley, Isla de

Vieques, PUEMO RICO ......c..uiiiiiiiiiiiiee e 119
Distribution of aquifer hydraulic conductivity values in the Esperanza

valley, Isla de Vieques, PUEIO RICO........ccccciiiiiiriiiiirieineeese e 120
Altitude of base of the Esperanza valley alluvial aquifer, Isla de Vieques,

PUEO RICO ... 121
Altitude of water-level surface and direction of ground-water flow during

April 1983 in the Esperanza valley aquifer, Isla de Vieques, Puerto Rico .............. 123
Soil associations and permeability in Isla de Culebra and Isla de Vieques,

PUEIO RICO ... 124



3.0 Ground water-resources areas in the U.S. Virgin Islands
3.1 U.S. Virgin Islands

3.1.1 St. Thomas and St. John, U.S. Virgin Islands

3.1.1.A1

3.1.1.B-1
3.1.1.C1
3.1.1.D1
3.1.1.E1

3.1.1.F1

Location major geographic features in St. Thomas and St. John,

U.S. Virgin Islands.... .27
Approximate well locations in St. Thomas and St. John, U.S. Virgin Islands .......... 128
Generalized surficial geology in St. Thomas and St. John, U.S. Virgin Islands....... 129
Principal aquifers in St. Thomas and St. John, U.S. Virgin Islands ..............c.cccoce. 130
Altitude of water-level surface and direction of ground-water flow during

September 11, 1987, in St. Thomas and St. John, U.S. Virgin Islands................... 131
Soil associations and permeability in St. Thomas and St. John, U.S.

VIrGIN ISIANAS ... e 132

3.1.2 St. Croix, U.S. Virgin Islands

3.1.2.A1

3.1.2.B-1
3.1.2.C1
3.1.2.D1

3.1.2.E1

3.1.2.F-1

TABLES

1.0 Introduction
1.1.C1

Location and major geographic features in the Kingshill aquifer, St. Croix,

U.S. VIrgin ISIandS .......cc.oiiiiiiiiiiiiicic e 133
Clusters of well fields and location in St. Croix, U.S. Virgin Islands ...........c.cc.cc..... 135
Generalized surficial geology in St. Croix, U.S. Virgin Islands ...........cccccvveiiinnnen. 136

Transmissivity estimates at selected wells in the regionalized transmissivity
distribution as obtained through model calibration in St. Croix, U.S.
VIFGIN ISIANAS ... 138

Altitude of water-level surface and direction of ground-water flow during
July 1987 in St. Croix, U.S. Virgin Islands

Soil associations and permeability in St. Croix, U.S. Virgin Islands ....

Geologic time scale for that period of geologic time pertaining to geologic
formations occurring in Puerto Rico and the U.S. Virgin Islands............ccccocvveienens 3

2.0 Ground-water resources areas in Puerto Rico
2.1 North Coast Area
2.1.1 Aguadilla-Hatillo Region

2.1.1.B-1
2.1.1.B-2

2.1.1.F1

2.1.2 Arecibo-Manati Region

2.1.2.B-1
2.1.2B-2

2.1.2.F1

Population for the Aguadilla-Hatillo region, Puerto RiCO...........cccceiviirieiieiiiciienn 14
Ground-water withdrawals and estimated population served during 1983

for the Aguadilla-Hatillo region, Puerto RICO...........cccociririiiiiieieseee e 14
Thickness, permeability, and available water capacity for the soil associations

in the Aguadilla-Hatillo region, Puerto RiCO............ccceiiiiiiiniiiicieicecce 18
Population for the Arecibo-Manati region, Puerto RIiCO ...........cccoererieiiiresieieicne 20
Ground-water withdrawals and estimated population served during 1983

for the Arecibo-Manati region, Puerto RiCO ............ccooeiiiiiiiiiiiieiicceecce 21

Thickness, permeability, and available water capacity for the soil associations
in the Arecibo-Manati region, PUerto RIiCO...........cccviiiiiiiiiiiiiecc e 22

Page 8 of 20

2.1.3 Vega Baja-Toa Baja Region

2.1.3.B-1
2.1.3.B-2

2.1.3.F-1

Population for the Vega Baja-Toa Baja region, Puerto RiCO ............ccccvvivriienennnnen. 30

Ground-water withdrawals during 1987 in the Vega Baja-Toa Baja region,
Puerto Rico30

Thickness, permeability, and available water capacity for the soil associations

Bayamon-Loiza Region

2.1.4.B-1
2.1.4.B-2

2.1.4.F1

in the Vega Baja-Toa Baja region, Puerto RiCO ...........cccoerieiiiininicieniccccceiee 38
Population for the Bayamoén-Loiza region, Puerto RiCO ..........ccccoeviiviiiiiiniiiieciee 40
Ground-water withdrawals and estimated population served during 1987

for the Bayamon-Loiza region, Puerto RiCO...........ccoviiiiiiiiiiiiiccceece 41

Thickness, permeability, and available water capacity for the soil associations
in the Bayamon-Loiza region, Puerto RiCO ..........ccceoiieiiiiciiieccce e 47

2.2 South Coast Area
2.2.1 Santa Isabel-Patillas Region

2.2.1.B1
2.2.1.B-2

2.2.1.F1

Population for the Santa Isabel-Patillas region, Puerto Rico.............cc.cccocceiiiiinnne 51
Ground-water withdrawals and estimated population served during 1983

for the Santa Isabel-Patillas region, Puerto RiCO ...........ccccceiiiiiiiiiiiiiiccccce, 51
Thickness, permeability, and available water capacity for the soil associations

in the Santa Isabel-Patillas region, Puerto RiCO............ccccccireiiiiiiiieniceiees 58

2.2.2 Juana Diaz-Ponce Region

223

2.2.2.B-1
22.2.B-2

2.2.2.F-1

Population for the Juana Diaz-Ponce region, Puerto RicO...........c.cccccciniiiiiiinnnne 60
Ground-water withdrawals and estimated population served during 1983

for the Juana Diaz-Ponce region, PUerto RiCO .........cccceeiiieiiiinieiiiiieiesieeee e 60
Thickness, permeability, and available water capacity for the soil associations

in the Juana Diaz-Ponce area, Puerto RiCO...........ccccuvieeeiieeeciee e 65

Pefiuelas-Guanica Region

2.2.3.B-1
2.2.3.B-2

2.2.3.F-1

Population for the Pefiuelas-Guanica region, Puerto RiCO...........c.ccccvciniiiiiiicinnnne 67
Ground-water withdrawals and estimated population served during 1983

for the Pefiuelas-Guanica region, Puerto RIiCO ..........ccocuvoieriiiinicicnicicccc 67
Thickness, permeability, and available water capacity for the soil associations

in the Pefuelas-Guanica region, Puerto Rico

2.3 West Coast Area
2.3.1 Afasco Region

2.3.1.B-1
2.3.1.B-2

2.3.1.F-1

Population for the Afasco region, Puerto Rico ...
Ground-water withdrawals and estimated population served during 1982 for

2.3.2 Guanajibo Region

2.3.2.B-1
2.3.2.B-2

2.3.2.B-3

the AAasco region, PUEO RICO ..........coeeiiiiiiiieii e 77
Thickness, permeability, and available water capacity for the soil associations

in the ARasco region, PUEMO RICO ..........ccooiiiiiiiiiiii e 82
Population for the Guanajibo region, Puerto RiCO..........cccoceeiiiiiniiiineieeccseee 84
Ground-water withdrawals for public-water supply by municipio for 1980,

1981, and 1982, in the Guanajibo region, Puerto RiCO..........ccceceriiiriiiiicicee, 84
Ground-water withdrawals and estimated population served during 1982

for the Guanajibo region, Puerto RiCO.............ccccoiiiiiiiiiii e, 85

Contents

vii



2.3.2.F-1 Thickness, permeability, and available water capacity for the soil associations
in the Guanajibo region, PUerto RICO.........c.cciiieiiiiiiieiieecee e

2.3.3 Lajas Region
2.3.3.B-1 Population for the Lajas region, Puerto RiCO ............ccccccririiiiniiiniiiicceeeceee

2.3.3.B-2 Ground-water withdrawals for public supply during 1983 in the Lajas
region, PUEMO RICO......ciuiiiiiiiicie et

2.3.3.D-1 Transmissivity of the alluvial aquifer estimated from specific-capacity data............

2.3.3.F-1 Thickness, permeability, and available water capacity for the soil associations
in the Lajas region, PUerto RICO .........ccuiiiiiiiiiiec e

2.4 East Coast Area
2.4.1 Naguabo-Maunabo Region
2.4.1.B-1 Population of the Naguabo-Maunabo region, Puerto RiCO .............ccccceririiiiiincnens

2.4.1.B-2 Ground-water withdrawals and estimated population served during 1983
for the Naguabo-Maunabo region, Puerto Rico..

2.4.1.F-1 Thickness, permeability, and available water capacity for the soil associations
in the Naguabo-Maunabo region, Puerto RiCO ............ccccvriiiiiiiniciiecc e

2.5 East Central Area
2.5.1 Aguas Buenas-Juncos Region
2.5.1.B-1 Population of the Aguas Buenas-Juncos region, Puerto RiCO............cccccevrirernenns

2.5.1.B-2 Ground-water withdrawals and estimated population served during 1982
for the Aguas Buenas-Juncos region, Puerto RiCO............ccccerininiiiininiiiiicnies

2.5.1.F-1 Thickness, permeability, and available water capacity for the soil associations
in the Aguas Buenas-Juncos region, Puerto RiCO............cccocevienieininciiniccieees

2.6 Puerto Rico Offshore Islands

2.6.1 Isla de Culebra and Isla de Vieques, Puerto Rico

2.6.1.B-1 Population for Isla de Culebra and Isla de Vieques, Puerto Rico............c..ccccceeens

2.6.1.B-2 Ground-water withdrawals and estimated population served during 1986
for Isla de Culebra and Isla de Vieques, Puerto RiCO...........cccccoieiiiiiiiiiciiiis

2.6.1.F-1 Thickness, permeability, and available water capacity for the soil associations
in Isla de Culebra and Isla de Vieques, Puerto RiCO ...........cccccvvviiiiieeiiiiiecceen

3.0 Ground water-resources areas in the U.S. Virgin Islands

3.1 U.S. Virgin Islands
3.1.1 St. Thomas and St. John, U.S. Virgin Islands

3.1.1.B-1 Ground-water withdrawals and estimated population served during 1983-84
for St. Thomas and St. John, U.S. Virgin Islands ...........ccocceeiiiiiiiiiiiiiiececeee

3.1.1.F-1 Thickness, permeability, and available water capacity for the soil associations
in St. Thomas and St. John, U.S. Virgin Islands...........cccccovviiiininieniiiiicciee

3.1.2 St. Croix, U.S. Virgin Islands

3.1.2.B-1 Ground-water withdrawals and estimated population served during 1985
for St. Croix, U.S. Virgin Islands 1985...........ccciiiiiiiiiiie i

3.1.2.B-2 Average daily ground-water withdrawals from municipal well fields during
September to November 1990, St. Croix, U.S. Virgin Islands.............c...cccceiinnne

3.1.2.F-1 Thickness, permeability, and available water capacity for the soil associations
in St. Croix, U.S. Virgin ISIands ...........c.oiiiiiiiiieiceeeie e

Atlas of Ground-Water Resources in Puerto Rico and the U.S. Virgin Islands

CONVERSION FACTORS, ABBREVIATED WATER-
QUALITY UNIT, AND AGENCY ABBREVIATIONS

Multiply

inch (in.)
foot (ft)
mile (mi)

square mile (mi?)

gallon (gal)
gallon (gal)
million gallons (Mgal)

foot per day (ft/d)

foot squared per day (ft%/d)

cubic feet per second (ft%/s)

gallon per minute (gal/min)

million gallons per day (Mgal/d)
gallons per day (gal/d)

inch per hour (in/hr)

inch per year (in/yr)

inch per inch (in/in)

gallon per minute per foot [(gal/min)/ft]

Abbreviated water-quality unit

microgram per liter (ug/L)

Agency Abbreviations

By

Length
254
0.3048
1.609

Area
2.590

Volume
3.785
0.003785

3,785

Flow
0.3048
0.09294
0.02832
0.06308
0.04381
0.003785

254

254

254
0.2070

Puerto Rico Aqueduct and Sewer Authority (PRASA)

Puerto Rico Department of Natural and Environmental Resources (PRDNER)

U.S. Geological Survey (USGS)

Page 9 of 20

To obtain

millimeter
meter
kilometer

square kilometer

liter
cubic meter
cubic meter

meter per day

meter squared per day
cubic meter per second
liter per second

cubic meter per day
cubic meter per day
millimeter per hour
millimeter per year
millimeter per millimeter
liter per second per meter



2.0 GROUND-WATER RESOURCES AREAS IN PUERTO RICO

2.1 North Coast Area
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2.1.3 VEGA BAJA-TOA BAJA REGION

By Fernando Gémez-Gémez and Thalia D. Veve

2.1.3.A Location and Major Geographic
Features

The Vega Baja-Toa Baja coastal aquifer area
extends across a 9-miles wide segment of the North
Coast area (fig. 2.1.3.A-1). It is bounded to the north by
the Atlantic Ocean, to the west by the Rio Cibuco, to the
east by the Rio de La Plata, and to the south by a karst
tableland (fig. 2.1.3.A-1). Along the coast, sand dunes
form an almost continuous ridge, except where the
ridge has been breached by the Rio Cibuco and Rio de
La Plata. The coastal dune ridge has an average
elevation of about 30 feet above mean sea level and
reaches its maximum elevation of 65 feet at Dorado.
The dune ridge is less than 2-miles wide, draining to the
ocean along its northern slope and to the coastal plain
along its southern slope. The karst tableland is
generally defined within the 170 feet topographic
contour and is about  3-miles wide. This tableland has
become the principal area of urban development, and
also contains the major highway connecting the San
Juan metropolitan area to the western part of the island.
High relief topography, dominated by numerous ridges
and sinks typical of an immature karst, occurs south of
the tableland. The tableland is dissected to the east
and west by northward flowing streams that form a well
developed alluvial plain, extending inland as much as 6
miles from the coast. Little urban development has
taken place within the alluvial plain except for a 0.25 mi2
urban area within the town limits of Toa Baja. The
municipio of Toa Baja, parts of suburban developments
on the coastal plain, and parts of Vega Baja are within
the flood plain of the Rio Cibuco and Rio de La Plata.
The headwaters of both streams lie within the island's
volcanic-rock interior (southern parts of the Vega Baja-
Toa Baja region) and have a combined drainage area of
240 mi? at the point where they enter the coastal aquifer
areas. Most of this drainage area is within the
watershed of the 62-miles long Rio de La Plata, which
has its headwaters at an elevation of 2,960 feet.

2.1.3.B Population and Estimated
Ground-Water Use

In 1980, the combined population in the municipios
of Dorado and Vega Alta was about 54,200 (U.S.
Department of Commerce, 1982). In the 1990 Census
(U.S. Department of Commerce, 1991), the population
within these municipios was 65,318. This represents an
increase of 17 percent from 1980 to 1990. In 1980, 38
percent of the population in the municipios of Dorado
and Vega Alta resided within the urban limits of both
municipios. The remainder of the population resided
within  suburban communities (table 2.1.3.B-1).
According to the 1980 census, 97 percent of the
housing units in the municipios of Dorado, Toa Baja,
Toa Alta, Vega Baja, and Vega Alta (approximately
14,800 houses) were served from public-water supply.
However, only 38 percent of the housing units were
served by public sewers.

Public-water supply within this geographic region is
provided principally by ground water. In 1983, there
were 24 public-supply wells yielding 12 Magal/d.
Because the Vega Baja-Toa Baja coastal aquifer area
public-water supply distribution system is
interconnected to the east with the San Juan
metropolitan area and to the west with Manati, part of
the well production could have been transferred outside
the region. In addition, during 1990 a major public-
supply distribution pipeline was completed that
connected Dorado with the Enrique Ortega filtration
plant. This filtration plant is part of the San Juan
Metropolitan area public-water supply and provides
approximately 55 Mgal/d from Lago de La Plata. Since
1983, approximately seven public-water supply wells
have been taken out of production, either as a result of
contamination with organic chemicals (principally
trichloroethylene and tetrachloroethylene) or saltwater
encroachment. The production lost from these wells
has been offset by increasing withdrawals from, and the
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Table 2.1.3.B-1 Population for the Vega Baja-Toa Baja region, Puerto Rico
(U.S. Department of Commerce, 1982, table 1; U.S. Department of Commerce,

1991, table 1)

1980 population

1990 population

MUNICIPIO TOTAL URBAN RURAL TOTAL
Aibonito 22,167 9,331 12,836 24,971
Barranquitas 21,639 3,618 18,021 25,605
Cayey 41,099 23,305 17,794 46,553
Ciales 16,211 3,582 12,629 18,084
Cidra 28,365 6,069 29,532 35,601
Corozal 28,221 5,889 22,332 33,095
"Dorado 25,511 10,203 15,308 30,759
Morovis 21,142 2,637 18,505 25,288
Naranjito 23,633 2,849 20,784 27,914
Toa Alta 31,910 4,427 27,483 44,101
Toa Baja 78,246 1,992 76,254 89,454
1Vega Alta 28,696 10,582 18,114 34,559
Vega Baja 47,115 18,233 28,882 55,997

Total 413,955 102,717 318,474 491,981

1 Municipio having geographic limits entirely within the limestone belt.

rehabilitation of, the remaining wells, as well as the
construction of new wells. Ground-water withdrawals of
13 Mgal/d in 1991, from a total of 20 public-supply wells,
is equal to that estimated for 1983. Ground-water
withdrawals for commercial, industrial, and agricultural
use could represent less than 2.0 Mgal/d in 1991
(Senén Guzman-Rios, U.S. Geological Survey, written
communication, 1991; table 2.1.3.B-2). This indicates
that between 1983 and 1991 total withdrawals from the
coastal aquifer area have remained essentially
unchanged. Ground-water withdrawals for irrigation of
rice in the vicinity of the Rio Cibuco, which accounted
for approximately 3 Mgal/d in 1983, were discontinued
in 1985. The approximate location of wells in the Vega
Baja-Toa Baja region is shown on figure 2.1.3.B-1.
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Table 2.1.3.B-2 Ground-water withdrawals during
1987 in the Vega Baja-Toa Baja region, Puerto Rico
[Mgal/d, million gallons per day; <, less than]

Ground-water

Water-use category withdrawals (Mgal/d)

Public-water supply 12.10
Irrigation <3.30
Industrial 1.00
Commercial 0.40
Agricultural 0.20
Domestic <0.05
Mining 0.50

Total <17.55
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Figure 2.1.3.A-1 Location and major geographic features in the Vega Baja-Toa Baja region, Puerto Rico.
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Figure 2.1.3.B-1 Approximate well locations in the Vega Baja-Toa Baja region, Puerto Rico.
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Figure 2.1.3.C-1 Generalized surficial geology in the Vega Baja-Toa Baja region, Puerto Rico.
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2.1.3.C Geologic Setting

Sedimentary rocks of Tertiary age underlie the
coastal aquifer areas in the Vega Baja-Toa Baja region
(fig. 2.1.3.C-1). They are the San Sebastian Formation
and Lares Limestone of Oligocene age; the
Mucarabones Sand, the Rio Indio Limestone, the
Quebrada Arenas Limestone, the Miranda Sand
Member, and the unnamed upper members of the Cibao
Formation of Miocene to Oligocene age; and the Cibao
Formation, Aguada Limestone, Aymamén Limestone,
and Camuy Formation of Miocene age. Following are
brief summaries of the lithology of these geologic units
arranged in order from oldest to youngest.

The San Sebastian Formation consists of a sandy
carbonaceous clay, locally containing pebbles and
cobbles of older volcanic rocks, and beds of
fossiliferous-earth limestone. Outcrops are mainly in the
southeastern perimeter of the Cretaceous-Tertiary
contact.

The Lares Limestone overlies the San Sebastian
Formation and consists entirely of calcareous clay in the
coastal aquifer areas of the Vega Baja-Toa Baja region.
The Mucarabones Sand, overlying the Lares Limestone,
is a cross-bedded fine- to medium-grained sand
containing lenses of fossiliferous sandy limestone and
sandy clay. The Rio Indio Limestone Member of the
Cibao Formation overlies the Mucarabones Sand and
consists of chalky fragmented limestone, weakly bedded
to massive, and locally glauconitic. The Quebrada
Arenas Limestone Member of the Cibao Formation,
overlying the Rio Indio Limestone Member, is a finely
crystalline to dense limestone locally containing grains
of quartz sand and abundant fossil molds. Its main
exposure is in the drainage basin of the Rio Lajas. The
Miranda Sand Member of the Cibao Formation overlies
the Quebrada Arenas Limestone Member and consists
of angular to subangular fine- to coarse-grained quartz
sand in a noncalcareous silty clay matrix. Exposures
near Vega Alta contain sand and gravel that grade
upward into fossiliferous sand. Only minor exposures
of the Miranda Sand Member (less than 0.5 mi2) have
been mapped and lie within the Rio Lajas drainage
basin. The unnamed upper member of the Cibao
Formation, overlying the Miranda Sand Member, is
considered to be typical of the Cibao Formation
lithology, consisting of beds of calcareous clay, earthy
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Figure 2.1.3.D-1 Approximate altitude of the bottom of the freshwater aquifer in the Vega Baja-Toa Baja region, Puerto Rico.
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limestone, and marl. The Aguada Limestone overlies the
unnamed upper member of the Cibao Formation and

consists of hard calcarenite alternating with chalky and
rubbly limestone. The Aymamoén Limestone, overlying
the Aguada Limestone, is a very pure fossiliferous

limestone, massive to thick bedded. The Camuy
Formation overlies the Aymamon Limestone and consists
of chalk and limestone, commonly somewhat sandy and
ferruginous. The Camuy Formation is found in isolated
outcrops near the coast of less than 0.25 mi2.

Unconsolidated deposits, regionally referred to as
blanket sands, cover most flat areas throughout the
outcrop areas of the Aguada and Aymamon Limestones.
These deposits are thought to be of Quaternary to
Tertiary age and to have an irregular thickness, typically
not greater than 100 feet. Along stream valleys, alluvial
deposits known to be as much as 280 feet thick in the Rio
Cibuco drainage basin and as much as 100 feet thick
near the Rio de La Plata near Toa Baja, interfinger with
swamp and marsh deposits of the coastal plain. In the
coastal plain area, between the Rio Cibuco and Rio de
La Plata, the unconsolidated swamp and marsh deposits
are typically less than 60 feet thick. Along the edges of
the coastal plain, Pleistocene age silica sand deposits
form most of the ridge of the coastal terrace deposits.
Silica sand deposits are also found as terrace deposits
along the northern perimeter of the karst tableland.

These deposits are locally mined for the manufacture of
glass (Briggs, 1965).

2.1.3.D Hydrogeology

Fresh ground water occurs within the carbonate
rocks of Miocene and Oligocene age at areas generally
inland of latitude 18°25'. Seaward of this latitude, ground
water occurs mainly as a lens of freshwater above
saltwater. Along a north-south line at approximately
longitude 66°19', the depth to the bottom of this
freshwater lens varies from about 300 feet at its inland
point to about 100 feet at the coast (fig. 2.1.3.D-1). Since
1960, ground-water withdrawals from the coastal aquifer
areas have increased significantly. In 1960, total

withdrawals were estimated to be less than 2.6 Mgal/d.
During 1991, ground-water withdrawals were estimated
to be 15 Mgal/d. About 95 percent of this amount was

withdrawn within an area that has a transmissivity greater
than 10,000 ft2/d (fig. 2.1.3.D-2).

Transmissivity is
estimated to be as high as

150,000  ft/d.
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Figure 2.1.3.D-2 Transmissivity estimates at selected wells and the regionalized aquifer transmissivity distribution as obtained through
model calibration for the freshwater part of the coastal aquifer in the Vega Baja-Toa Baja region, Puerto Rico.
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Ground water within the confined aquifer, consisting
of the Lares Limestone and Mucarabones Sand Member
of the Cibao Formation (Rodriguez-Martinez, 1991),
flows beneath the karst tableland and coastal plain. The
total thickness of both units is unknown; however, the

thickness of carbonate strata corresponding to the Lares
Limestone penetrated by a test well near the coast

(latitude 18°27'01", longitude 66°18'22") was 500 feet. A

preliminary estimate of the transmissivity of the confined

aquifer is 1,000 ft%d (Fernando Goémez-Gémez and
Sigfredo Torres-Gonzalez,

U.S. Geological Survey,
written communication, 1991).

Potential for ground-
water development from the artesian aquifer in this part

of the Vega Baja-Toa Baja coastal aquifer area is limited
by the depth at which freshwater is found (1,700 feet
below land surface on the coastal plain north of Vega
Alta), the lower quality of the ground water (dissolved-
solids concentrations greater than 500 mg/L), and the

availability of freshwater from the coastal water-table
aquifer (fig. 2.1.3.D-3).
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period, the potentiometric surface throughout the coastal
plain could have declined by as much as 10 feet
(Gomez-Gémez and Torres-Sierra, 1988). Most of this
drawdown could have resulted from increased aquifer
withdrawals. However, in about 1960, a drainage
i channel was dredged from Ciénaga Prieta to the Rio
I\'l‘\ Laguna | 1
| Toruguam i
1

Cibuco and part of the decline in the water table could
have been caused by dewatering the marsh.

Regional ground-water flow in the confined lower
aquifer is toward the east (Fernando Goémez-Goémez
and Sigfredo Torres-Gonzalez, U.S. Geological Survey,
written communication, 1991).

The head in the lower
aquifer was determined to be about 190 feet above

mean sea level at a test well drilled about 0.5 miles east
of Laguna Tortuguero, and about 10 feet above mean

sea level at the possible regional discharge area located
12 miles east of the Rio de La Plata.

Rainfall recharge to the upper aquifer occurs
throughout the outcrop areas of the carbonate units. In
1983, rainfall recharge constituted about 85 percent of
total aquifer recharge (average of 7 inches of rainfall

recharge per year), and seepage from the Rio Cibuco
11

[
18'20" 1t

contributed about 6 ft3/s (Goémez-Gomez and Torres-
Sierra, 1988). Throughout the outcrop area of the lower
aquifer, the estimated annual rainfall recharge rate is
; about 4 inches (Fernando Gémez-Gémez and Sigfredo
3 i . COROZAL Torres-Gpnngez, U.S. Geological Survey, written
communication, 1991).
PV —r—T——
Figure 2.1.3.E-1 Altitude of water-level surface and direction of ground-water flow during February 1983 in the Vega Baja-Toa Baja
region, Puerto Rico.
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2.1.3.F Soil Permeability

The dominant soil associations overlying the
aquifers in this region are the Almirante-Espinosa-Vega
Alta, Bayamon-Matanzas,  Almirante-Vega  Alta-
Matanzas, Rock outcrop-Tanama-San Sebastian,
Tanama-Colinas-Soller, Tiburones-Palmar-Garrocha-
les, and the Toa-Coloso-Bajura (fig. 2.1.3.F-1). Also
present to a minor extent are the Algarrobo-Corozo-
Arecibo, Martin Pefia-Saladar-Hydraquents, and the
Pandura-Lirios. These soil associations belong to the
humid coastal plains category, except for the Pandura-
Lirios association, which is present in the humid
uplands.

The Almirante-Espinosa-Vega Alta, Bayamon-
Matanzas, and the Almirante-Vega Alta-Matanzas soil
associations are composed of deep, gently sloping to
sloping, well drained and clayey soils (Acevedo, 1982, p.
3; and Boccheciamp, 1978, p. 5). The Almirante-
Espinosa-Vega Alta association is mainly located on
limestone hills and on terraces along the coast. The
Bayamén-Matanzas soils overlie small valleys between
limestone hills and on the coastal plains. The Almirante-
Vega Alta-Matanzas association is located on terraces
and alluvial fans of the coastal plain. These soils formed
mainly in clayey sediments of mixed origin and organic
materials. The soils that form the Rock Outcrop-
Tanama-San Sebastian association, found in the
uplands, are described as rock outcrop and shallow to
deep, sloping to very steep, well drained, clayey soils
(Acevedo, 1982, p. 4). The Tanama-Colinas-Soller
association is composed of shallow to moderately deep,
moderately-to very-steep, well drained soils of the humid
mountainous areas (Boccheciamp, 1978, p. 5). These
soils are formed mainly in clayey materials weathered
from the limestone. The Tiburones-Palmar-Garrochales
association is composed of deep, nearly level, poorly
drained, acid mucky soils (Acevedo, 1982, p. 4) that
overlie flats and depressional areas along the coast and
form in organic material. The Toa-Coloso-Bajura
association is formed by deep, nearly level, well-to
poorly-drained, loamy to clayey soils (Acevedo, 1982, p.
4).

The Algarrobo-Corozo-Arecibo soil association is
composed of deep, gently sloping, excessively drained
and well drained, sandy soils (Acevedo, 1982, p. 3).
The Pandura-Lirios soil association is composed of
shallow to deep, moderately- to very-steep, well drained
soils of the humid mountainous areas (Boccheciamp,
1978, p. 4). These soils formed in the residuum of
granitic rock that is part of the San Lorenzo Batholith.
The Martin Pefia-Saladar-Hydraquents is composed of
deep, nearly level, very-poorly drained soils in low
depressions and lagoons of the coastal plain
(Boccheciamp, 1978, p. 6).

In general, soil permeability ranges from 0.60 to
2.00 in/hr throughout most of the Vega Baja-Toa Baja
region. Only the Algarrobo-Corozo-Arecibo, Tiburones-
Palmar-Garrochales, and Toa-Coloso-Bajura
associations on the humid coastal plains and the Mabi-
Rio Arriba and Moca-Perchas associations in the humid
upland valleys have lower permeabilities, ranging from
0.06 to 0.20 in/hr. These associations coincide mainly
with the alluvium deposits along the main rivers in the
region. All of the soil associations have very low
available water capacities ranging from 0 to 0.25 in/in.
Soil thicknesses range from 0 to 99 inches. Table
2.1.3.F-1 summarizes the information on thickness,
permeability, and available water capacity for all the soil
associations present in this drainage area including the
ones not overlying the aquifers.
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Table 2.1.3.F-1 Thickness, permeability, and available water capacity for the soil
associations in the Vega Baja-Toa Baja region, Puerto Rico (Modified from Gierbolini, 1975)

. - Available
Area and soil association Thlckness lPermeablIlty water capacity
(inches) (inch per hour) (inch per inch)
Humid Coastal Plains
Algarrobo-Corozo-Arecibo 0to 99 0.06 to 0.20 0.02 to 0.20
Guerrero-Carrizales-Jobos 0 to 60 0.60 to 2.00 <0.04 to 0.20
Almirante-Espinosa-Vega Alta 0to 70 0.60 to 2.00 0.06 to 0.20
Bayamoén-Matanzas 0to 65 0.60 to 2.00 0.10 to 0.20
Almirante-Vega Alta-Matanzas 0to 70 0.60 to 2.00 0.06 to 0.20
Rock Outcrop-Tanama-San Sebastian 0to 55 0.60 to 2.00 0.00 to 0.20
Tanamé-Colinas-Soller 0 to 60 0.60 to 2.00 0.09to 0.25
Martin Pefia-Saladar-Hydraquents 0to 63 0.60 to 2.00 0.12t0 0.20
Tiburones-Palmer-Garrochales 0to 84 0.06 to 0.20 0.15t0 0.20
Swamps-Marshes too variable to be estimated
Toa-Coloso-Bajura 0 to 60 0.06 to 0.20 0.15t0 0.20
Humid Upland Valleys
Mabi-Rio Arriba 0to 99 0.06 to 0.20 0.15t0 0.20
Moca-Perchas 0 to 60 0.06 to 0.20 0.15t0 0.24
Colinas-Naranjo-Juncal 0to 60 0.60 to 2.00 0.09t0 0.20
Humid Uplands
Mucara-Caguabo 0to 30 0.63 to 2.00 0.05to 0.17
Mucara-Morado-Maragiiez 0 to 60 0.60 to 2.00 0.05t0 0.17
Humatas-Naranjito-Consumo 0 to 60 0.60 to 2.00 0.10t0 0.18
Humatas-Los Guineos-Alonso 0 to 62 0.60 to 2.00 0.10t0 0.20
Pandura-Lirios 0 to 60 0.60 to 2.00 0.02t0 0.20
Semiarid Uplands
Descalabrado 0to 17 0.60 to 2.00 0.10 t0 0.20
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Figure 2.1.3.F-1 Soil associations and permeability in the Vega Baja-Toa Baja region, Puerto Rico.
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" * Soil exposure~resident population
threat.

~All hazardous substances that meet the
criteria for observed contamination at
the site (see section 5.0.1).
* 'Sofl exposui>—nearby population threat.
~All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/
accessibility factor value greater than
0 (see section 5.2.1.1).
23 Likelthood of release. Likelthood of
z the likelihood that a
‘waste has been or will be released to the
euvirment.mﬂhdi:oodohele::h;?r
cal is assigned the maximum value
550 for a migration pathway whenever the
criteria for en observed release are met for
that pathway. ¥ the criteria for an observed
releats are met, do not evaluate potential to
'mleuefwthtpaﬂam.Whnthealtgﬂa
toranobsmdrelofl::ﬂa:mtneu&d.:nu
potential to release t pathway, with a
maximum value of 800. The evaluation of
potentizl to release veries by on
pathway (see sections 3. 4 and 6).
Estab
direct

chemical is fa
evidencs of a hazardous tance
in the media significantly above the
, some on of

. level, porti

the release must be attributable to the site.
Unﬂwaiteﬁahhbhz-aummm
for analytical significance. (The
criteria in Table 2-3 are also used in
establishing observed contamination for the
soﬂupoamyathmy.mucﬂml.o.l.)
Separate criteria apply to radionnclides (see
section 7.1.1).

TABLE 2-3.—OBSERVED RELEASE
CRITERIA FOR CHEMICAL ANALYS!S

41 the sample quantitation EmR (SOL) cannot be
established, determined if there is an observed
release as follows:

51589

—)

—itthe s was performed under tie
ER sample analysis gy
Wmmm

=i the sample ig not under the
B’AmmﬁMM

24 Waste characteristics. The waste
characteristics factor category includes the
following factors: hazardons waste quantity,
toxicity, and as appropriate to the pathway
or threat being evaluated, mobility,
persistence, and/or bicaccumulation (or
ecosystem bloaccumulation) potential,
posing grectect pammn oo potsatolly

test - ¥or all pathways
f- sclect the hasirdoas sbommre!

threats|
the greatest hazard for the
Pty e et e e
evaluating the waste characteristics category
B St e e
on pathwa se the
of this hwdouy‘ on the

factor is specified
hwutt Uuanad,evahaﬂonoflhe
mol » persistence, and/for
bicaccumulation {or ecosystem
bioaccumnlation) potential factors vary by
pathway (or threat) and are under .
the appropriate Jmﬂwlay oz t) section.
8ection 24.1.2 identifies the specific factors
that are combined with toxicity in evaluating
each patln;ay (‘;x threat). Evales

2411 Zoxicit d te toxici
i e b el

t are av. to

scored. Por all paﬁwm:dm&mmpt
the surface water environmental threat,

* evaluate buman toxicity as specified balow.
- Por the surface water environmental threat,

evaluatp ecosystem toxicity as specified in
section 4.1.4.2.1.1. - .

EBstablish human toxicity factor values
based on quantitative Y
parameters for the following three-types of
toxicity:

factors (also referred

to as cancer potency factors) combined with
weight-of-evidence ra for

eardnofenxdty. K a slope factor is not
available for a substance, use jts ED;, valug
to estimate a slope factor as follows:

. Cax':euv- ~Use |

1
Slope factor = ——
6 (EDo)

~

* Noncancer toxicological responses of
chronmic exposure--use reference dcse (RID)
values.

————

* Noncancgr toxicological responses of
acute éxposure- ~use acute toxicity
parameters, such as the LDs,.

Assign human toxicity factor values to a
hazardous substance using Table 24, as
follows:

* If RID and slope factor values are both
available for the hazardous substance,
the substance a value from Table 2-4 for
each. Selgctmdthe h!gher&fthe‘t:ﬁvahm
assigned use it as the ov toxicity
factor value for the hazardous substance.

¢ If either an RID or slope factor value is
available, but not both, assign the
substance an overall toxicity factor value
from Table 2-4 based solely on the available
value (RfD ar slope factor).

® I neither an RID nor slope factor value is
available, adsign the substance an
overall toxicity factor value from Table 24
based solely on acute toxicity. That is,
consider acute toxicity in Table 2-¢ only
whmboﬂnllmandllopefacbrvaluesm
not available,

¢ If neither an RID, nor slope factor, nor
acute toxicity value is available, assign the
hazardous substance an ovezsll toxicity
factor value of 0 and use oiher hazardous
substances for which information is available

in evaluating the patbway.
TABI.E2-4..—T0)00ITvFAc1'oa
‘EVALUATION
Chronic Toxicity (Human)
Referance doss (RID) (mg/igdey) | AtSigned
RID < 0.0005 10,000
0.0005$MD<0.®5--—.-............._ 1,000
0.005 < RD < 0.05 ool 700
005 < RID < 05, 10
0.5 < RID. 1
RID not evailable 0
Carcinogenicity (Human)
wmdwmmo‘pemw
Sodor e
A B c
08 <8P |5« SF 50 < §F 10,000
005 < SF |05 <BF [S5<SFc 1,000
<05 <8 50
SF <005 [0.05 < SF 08 ¢ SF 100
<05 <5
==~ _ |SF <005 [SF<cOs 10
Slope Siope 0
factor not | ~ factor not |  factor not
qvaliable. | avaliable. | avaliable,
*A. B, and C refer to " catego-
weight-of-evidence
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~Whewrmeasured monthly 12 monthly potential evapotranspiration) from
evapotranspiration is not available, I= (1 /52 monthly precipitation. If evapotranspiration
calculate monthly potential f=1 (or potential evapotranspiration) exceeds
evapotransplrs!ic‘),nlr (B as follows: - i precipitaﬁ;m tifor a :l)onthi assign that month g,
E =068F, (10T, 3 _ net precipitation value of 0.
&here: ' ';;;‘ﬁ}?rfgzn"sxw i © Calculate.the annual net precipitation by
E=Monthly potential - Select the latitude adjusting value foreach ~ SUTIRIngG the monthly net precipitation
evapotranspiration (inches) for month from Table 3-8, For latitudes lower ¥ .“;:M th 1
month 1. than 50° North or 20° South, determine the o o sonual net precipitation,
Fi=Monthly latitude adjusting value  month latitude adjusting vahue by * assign a net precipltation factor value from
fo;;:onﬁ i N - lnterpofeﬂon. . Table 3-4.
Ty=Mean monthly temperature * Calculate monthly net precipitation by Enter the value assigned from Figure 3-2
'for month L. subtracting mnnthl;hiyvapomphaﬁm_ (or from Table 34, as appropriate, in Table s-:r
TABLE 3-3.—MONTHLY LATITUDE ADJUSTING VALUES®
Lathude ® S _
(degroes) Jan. Feb. March | Apt May Jurie duy | Avgust | Sept Oct. Nov. Dec.
250 N 07| oz 102]1° 118 133 138 1397 125 1.08 0.92 078 070
4N 0.80 0.81 1.02 113 128 129 1:31 121 104 0.94 079 0.75
N 0.84 083 1.08 1.1 1.24 125 127 1.18 1.04 0.96 083 0.81
s N 087 088 103 1.09 1.2 12 1.23 1.18 1.03 0.87 08| - ogs
30N 0.80 087, 1.03 1.08 1.18 147 120 1.14 1.03 098 089 oss
20 N 0.98 0.90 103 1.05 113 1.1 1.14 1117 102 1.00 083 0.54
10N 1.00 091 1,03 1.09 1.08 1.08 108 107 1.02 1.02 088 099
0 1.04 0.94 1.04 1.01 1.08 1.0 1.04 1.04 1.01 1.04 1.01 1.04
108 100 | - 097 1.05 0.99 1.00 098 1.00 102 100 1.08 1.08 1.09
208 1.4 009 1.08 097 096 091 085 089 1.00 1.08 109 118
* Por tnioiod s oy ’m-mwwmmmmmmmwm ]
TASLE 3-4—NET PRECIATATION FACTOR  contamination attribotable to sourcés st the  top of the aquifer being evalusted. Assigna’
VALUES site extends more than 2 miles ond these vall,uemthetravelﬁnehm.ébnowa
R sources, use any location within the limits of - lnhedaplhbaquifer(aeeuctiona.l.z.aj
: this observed ground water contamiriation islohetmless.mauhedas.
Net precipiation @inches) Astigned whien evaluating the depth to aquifer factor ® If, for the interval being evaluated, a1}
ﬁoranyaquifuthatdoe.nﬂhavean laymtbatmdaﬂleaporﬂonofﬂlem
. . Telease. If the necessary geologic at the site are karst, assign a value of 35,
o 0
Greater than 0 to 5 1 lnformn:o':. is avall::le nmu:ttip:cloeauom. . e
Greater than § to 18 3 calcula depth to aquifer )  hyd
‘Greater then 15 % 30 : 8 location. Use the locaticn having the smallest ﬁmgsmm m:l:cm hm
Greaior than 30 10 depth to assign the factor value. Bnter this Consider only layers at least 3 foet
- value in Table 3-1.- M%“”‘W%
. ar portions of layers within the first 10
t0 aquifer by Seteri . ryeiuate depth TABLE 3-5—DEPTH TO AQUIFER FACTOR _gfeat of the depth o the aquifer,
lowest known pof subs VALUES termine conductivities for
at a site to the top of the being individual layers from Table 3§ or
evaluated, considering ail in that Depth 1o aquiter* foet Assigned ﬁmhdmlaboummu;:m
Interval. Measure the depth to an aquifer as 5 . representative, measured,
tance from the surface to the top of the : . conductivity values whenever
aquifer minus the distance from @ " Less than or equal to 25 - 8 available. :
to the lowest kmown paint of haza Greater than 25 to 250 3 ~If more than cone layer has the same
= ?%&:&hazﬁhh' i b aﬂsﬁchhyma‘::dmm' ¢
t. In evalual .
karst terrain, assign a thickness of 0 feet t6 a_ > Uso depth of all tayers between the hazardous thicknesses. Assign a thickness of ¢
karst aquifer that underlies any portion of the mmmmg@,g feet to a karst layer that underlies any
sources at the site. Based on the calculated 30urces at the eita, : : partion of the sources at the site.
depth, assign a value from Table 3-5 to the ~Assign a value from Table 3-7 to the
depth to aquifer factor. ; . 3.1.24 Trave! time. Evaluate the travel travel time factor, based on the
Determins the depth to aﬂlerdnly at time fattor based on the inaterials in ‘thickness and hydraulic cotiductivity
locations within 2miles of the.sources at the  the interval between the-lowest knowmn point of the lowest hydraulic conductivity
ofhmxdommbcthmatthedmandthe Inyex(s).

site, except: if observed ground water

: P4



Tmza-e-HmmcommworeeowencMnemm
Type of material . “VMI:'
P w
.mmmmmmmwmuﬁmm : ; 10-e
%m&mmmnmmmmﬂwmwamﬂm "
: thmmwwmmmmmm@-mmm.q
mw%ﬁ:mmmmmhww?m@&m«mm e
:::» memmmmmmmmmmm .
'mmmmmmm-mmmmmmmmma _ 1 16
- 'Domtmuimh\ew. - ®
TASLE 3-7.—~TRAVEL TIME FACTOR VALUES '
- . ‘ hickness.of lowest tydeac conductety
) i W[Lﬂ
o g b
Greater than 0 10-2. i . 35 8s
uamwgm* - - s a5 a‘: fg
Less than 10340 107~ _ ) X : 15 15 s ] s .
Less than 1077 - . : - — - S - ) 1

travel time only atlecations - . Kkellhood of release factor categary value for 3211 - Taicity. Assign a toxicity fact
the.sources - w bstance as _q'

within'2 miles of at the site,” that auifer. Otherwise, ass: tential  value to eisch hazardous am

except: if gbserved water - - h—relggfaaor-v‘amhrugaqnﬂp:r.u&e specified in Section 2411

contamination & ble to sources at the .Bkdﬂamdbfrehauvahe.&}ur&value_ 3212 mmw.m,,mr

site extends more than 2 miles these assigned in Table 3-1, ) - vahmbeadlhmdoumbsmh&g

sources, use any location within the limits of 32 Wmtachmmrkﬂa.&uhazeme adlferbeingovialuaudufll

thlsoburvedg:bmdwé!umhmimﬁm’ wmdzamchﬂsﬂafactorcategoq'foun q P bs

when evaluating the travel timé factor for-any aquifer based an two factors: toxiciiy/ >-¥os any bazardous substance that meets

a that does not have an observed mobﬂltymdhamdomqummy. "““"“""“"‘m"dwh
eass. If the subsurface ic Evahahmly&uehaxazdomqbstanm Mmﬂmwm«mmnqum

information is available at multiple locations, avatiable to migrate from the soutves at the 1g the sources at the site, regardiess

walmteihc&avelﬂmgﬁduntnch site to ground water. Such hazardous dthuqlnhbehgmluted,assig.a

location, Use the location baving the highest substances include: mobility facter value of 1.

travel time factar value to aseign the factor * Hazardous substances that meet the . rmmmmmmmm

value for the aquifer. Euter this value in ) aihﬂa!onnobmudmleau!osmund . mtmotthedmiaforuobsmedrdea“

Table s-1. water. by chemical enalysis to atleast one of the

'31.25 Coleculotion of potential to release e All bazardous sybstances associated aquifers, assign that hazardous substance 5

Jactor valie. Sum the factor velues for net wiﬁ:aaourdelhathuamnndwater mobility factor value from. ble 3-8 for the

cipitation. depth to aquifer, and trave] value greater than 0 (see )
ﬁ:e.?ndmnm Mamgmeﬁm mmmm&; ( -U‘I“ihtbeingevahahd.blsedonihmq

' value for containment. Assign thisproductas 331 Towsi /mobility. For each solubility and distribution coefficient ).
the potential to release factor value for the hazardous subs?mce. aam 8 toxicity facior * Ifthe hazardous, cannot be
-aquifer. Enter this value in Table 3~1. » value, a mobility factor alue, and a assigned a mobility factor vaine because data

313 Calculation of likelihood of relsase combined toxicity /mobili faclorvalueas-  onits water solubility or distribution
factarcamymlnalfanobsuvedtglm opedﬂedhtb-hﬂcwhg?ecﬁmwed&a Coefficient are not available, vse other
18 established for an.aquifer, ~ssign the toxicity/mebility factor value for the aguifer  ‘hazardous substances for which information .
observed release factor value of 550 ag the being evaluated 8s.specified in section 3.213, s available in evalpating the pathway,

‘TABLE 3-8.—GROUND WATER MOBITY FACTOR VaLus » )
) . __Distribution codthicient (k) (mizg)

Water solubility (mg// l"“'“ .

bt - Kareie <lo >"&db > 1,000
Present as quid® : L ] 0.01 2.0001
Greater than 100. . 1 1 00! | 0.0001
Greater than 1 te 100 . . . - 02 02 0.002 2410~% _
Greater than 0.0 10 1 - - e 1 9002 4 0002 1 210 | ep-r 5
Lexs than or equal to 6.01 : " . . . 2107 1 210> | 1071 | 244070 P '

: - S
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Draj area. Determine the a
area Iorm.tité sources at the site. !nclndm:gln this
drainage area both the source areas and the
area upgradient of the sources, but exclude
any portion of this drainage area for which
runoff is diverted from entering the sources
by storm sewers or run-on mAt::llgn and/or
runoff management systems. a
drainage area valuefor the watershed from
Table 4-3. :

Sofl group. Based on the predominant soil
group within the drainage area described

bove, i ofl designation for the
\avalaql:::%;; El'abﬁ 4-4 as follows:

Calculation of runoff factor value. Asiign a
combined rainfall/runoff value for the -
watershed from Table 4-5, based on the 2-
year, 24-hour rainfall and the soil
designation: Detertine the rmoff factor
value for the watershed from Table 4-8,
buedonthenhfall/mmﬂmddlﬂnm
area values. Bnter the runoff factor value in
Table 4-1, .

" TABLE 4-3.—DRAINAGE AREA VALUES i

Drsinage area (acres)

Less than 50
S0 fo 250
Greader than 250 1o 1,000
Greataer than 1,000

TABLE 4-6.~RAINFALL/RUNOFF VALUES

g
g
!
£

Vi 2’Y

, 24-hour ralnfall
@inches)

>
-]
0

(Y TR T —
10twlessthan 1.5.......
1.5 to less than 2.0 ........
20tojessthan 2.5
25 to Jess than 30 ........
3.0 to'less thah 3.5 ...
3.5 or greater ...

LR R X Y ¥ Y'Y

onsrauw |0

‘ONN—000
LY X7 T Y CRPONr_Y

|

. Poten

TABLE 4-6.—~RUNOFF FACTOR VALUES

* Reintafl/nmotf value
2]s

(-]
-
»

o-‘un-o
i
L
[-X-X-¥-1
-000
[T Y-
NW -4
T

"]
25|28

4.121.21.3 Distance to surfoce water.
Evaluate the distance to surface water as the
shortest distance. along the overland
segment, from any source with a suxface

mrfaeawauro.ﬂasedmthhdlmm'e.asﬁm
a vaiue from Table 4-7 to the distanca to
swhmmtuﬁmfathemtmhed.ﬂmu
this value in Table 4-1.
4121214 Oalwlat!onaffactw-valuefor
Ppotential to release by overland flow. Sum
the fector values for runoff and to
surface water for the watershed end multiply
thhsun:hbythcwwuofw&o:hhment
Assign the ulting product as the factor
value for tial to release By overland
flow for the watershed. Enter value in
Table 4-1. -
412122 Potential to release by flood,
Evaluate potential to release by flood for
_eadzwaﬁmheduﬂ::gmdnctofmfacm
containment (flood) flood frequency.
Evaluate potential to release by flood
separately for each source that is within the
‘watershed. for each source,
evalubpt}tmﬁalbnle_anbfyﬂoodmh
T‘G‘Y WWQWOM .
Torth epplicabie s e crcn 41212214

ca 0 catsgories.
Calcnlatethevahmﬁorthapomualm
nlembyﬂoodfacbrumctﬁedin
,1.2.1.2.2.39,

4.
4121221 Containment (flood). Por each
source within the wa(

tershed, separa
. mhmethconhimm(ﬂood)fndorfu

Htoud:ﬂoodplainﬁagmyappﬂeabhb
e e e n
value of 0 to ea category
in which the source does not Me,
4121.222 Flood cy. For each
source within the wa separately
evaluate the food frequency factor for each
category of ficodplain in which the source is
partially or wholly located, Ag & flood
hqmcyfactorvaluhm'l‘nbeﬂtoeach
category in which the source is
located.
‘4122223 Calculation

located, calculate a separate
to release by flood factor value,
Calculate this value as the product of the -
containment (flood) value and the flood
frequency value applicable to the source for
the floodplain-category. Select the highest
value calculated for those sources that meet
the minimum size requirement specified in
sectiori 4.1.2.1.211 and assign it as the value

for the poteatial to release by flood factor for -
the watershed. However, if, for this
waterghed, no source at the site meels the
minimum gize requirement, select the highest
value calculated for the sources at the site

eligible to be evaluated for this watershed
and assign it as the value for this factor.

TaBLE 4-7.—DISTANCE TO SURFACE

WATER FACTOR VALUES
Distance Amd

Loss than 100 1008 e 25
100 feet to 500 100 ... 20
Greater than 500 fest to 1,000 feot..... 16
Greater than 1,000 feet to 2,500 feet.| 8
Greator than 2.500°fest to 1.5 mies ... ]
Greater than 1.5 miles to 2 mies.........] 3

TABLE 4-8.—CONTAINMENT {FLoop) -

Facron VALUES

V. N

Ploodpiain category K-y
Source floods annually .................... |
Source in 10-year ficodplain...__ . | g
M=1mmm 275
None of ebove . 0

Enter this highest potential to relegse

ﬂoodtndorwmforthamtmhedin'rl:’l’:le

4-1, as well as the values for containment
gishmm) avn;ld flood frequency that yleld this
e,
4.121.23 Calculation of potential to
release factor valve. Sum

for the watershed, assign the observed
release factor value of §50 a3 the likelihood of

- release factor category value for that

watershed. Otherwise, asiign the potential 1o
release factor value for that watershed a8 the
Mkelthood of release factor category value for
that watershed. Enter the value assigned in
Table 4-1. D

4122 Drinking water threat-woste .
characteristics. Bvaluate the waste
characteristics factor category for each

p.0



the hazardous substance with the highest wlue'wmw-imem aaxma&uﬁmmw
toxicity Jpersistence factor value for the secﬁonm&am&.bnlmh Table 4-1. vdueMI‘ahlez-?(amuu} to t.he

‘watershed to ussign the toxdcity/persiatence 41223 .Calaalaaaqofdmzms water drinking threat-vras charscteris
. lactor valulmhdrlnldngw?m&uatﬁor mmmﬁmm famfmmhhwa;ﬂ'dmﬂt:;:s

the watershed. Enter this value inTsble 4-1. value, Multiply the toxdeity/peraistence ang
41222 FHazardous waste quontity, . -mmmwmmm value in Table ¢-1.
Ass_;&;:_quxdougwancquamigyﬁctor hwmhamm

. TABLE 4-12.—Tonan/Pmss'reuesFacmavAwss~ ] :

Toxiclly factor vaiue
10,000 1,600 100 10 1 o

10 ! SN 10000 | 1000 | 00 10 1 o
04 A 4,000 400 40 4 04 [
0.07. - 700 70 ? 02 007 0
0.0007. . 7 o7 007 1 0007 | aooor | o

'Domtmndbmlhw

41.23  ODrinking water threat-targets, Concentrations or Level Il concentrations, 11 Assign the nearest intake factor g va]
Evainate the factor cetegory for each &aamlmhmimﬁmubuednnau waandmh'lhhhu:&-:a
watershed c::;ln.hdutw obm:!ed!elmbydh::“ use In. Hn:cm:ﬁefal water
intake, popalation, Level concentrations intaka, takes is subject Level concentrations

To evaluate the nearest tnteke and Howevu.!fhlchnlmhnhnﬁnh section 4123, sssign a factor wy

{ specified in
mnhm&mdmmh. Medmmohavadldanhnlmﬂe.. alue of S0, . :
mmmhhhomdﬁub gmmwhgwmhhhm k Oul.lnot,hmifmat:omofh
actnal or potential contamination as specified compating the exposure cancentrations drinking water intakes Sabject 8o Level
hueﬂ:uunudhum ﬁmumphc(wm-nbhumpln;to ww-%«:‘dun

release based direct observation at the MwmuWh ¢ I none of drinking water intskeq

mcb;mnmﬁm mmmmmmmw subhahhvdlnhvdlwmh

samples (cr comparsbie samples) taken at or Mm.@ﬂmhbhs-mhmaanh deumhalheneanstdthmdunun,wuu

w&hﬂabphﬁhm dmmnghhvddmhnmumﬁu hhkeuummﬁm&ombabkpom

mu."“ tions.for "n;umam.ma ,w"“’“m&‘;m vilkso  ofenty for from the ‘
asam source,

:;axhama.a — ) conaigt :onhmm umtg;gmncmmmm ud!nanuwnhm&r:uﬂﬁad.. ).“A:m
congentrations of those haxardons sea section a welght Table4-13 89
mbmmmhtmm 41231 intoke. Evahuate the intake, based on the of water

above attributable at mmhhhhmhudmh&hﬂng bodyh'hidl‘:hlbgl:dlhlﬂpl,&h
least in part 10 the site (that fs, those mwwah.dmthcwndand/ﬂood by 20, round the to

tho. e m&; Mmﬂbﬂmmn th for the mmmmwnumum
meet the criterty an obeerved release watershed. M:.

When an inteke is subject t0.actual anh-lﬂ&hhm it are ueed for Assign the dilution w: from T,
Mmumw: supply at mt?& el as follows: na W t-13
TABLE 4-13.—Sunracs WA'rs_a Duurion WeigHTs

Typo of aurtace water body © Axtgrod

Descriptor Flow characteristics .

Minimal stremmn _ 10 cfge

Smes to moderato vﬁ’&'a"’ t:v
Moderate o farje stroam._ emmmsma > = : om
Large streem 15 river Srostor ©an 1,000 © 10,900 cts —] 0001
e, MM~1WD1W¢: 0.0001
Very large river Greater thin 100,000 cfs 0.00001
tidal waters ¢ - Mmmmmm = 0.0001
0cean 2one? or Groat Laks. mmmmummm 0.0001
Moemm;::lmuo—-h mgmmmbmﬂmm 0.00001
mmmmm:mmm 10 &3 or greater. o QW

. Po:advet(tbatis.mrf_ncewahtbociy use the average annual diadmge as defined ° Foralake.asaignadﬂnﬂon'weightn

tyPes specified in Table 4-13 as minimal in the U.S. Geological Survey Water follows:

“tream through very large river), assign a Resources Data. Annuat Report, Otherwise, ~For a lgke that has surface water flow
llution weight based on the average annua] estimate the average annual flow, entering the lake, assign a dilytign

dlow in the river at the intake, If available, weight based on the sum of the
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lfthuibbh-nhmw conneniratics for the site for that Yps. - Hdﬁ.aﬂﬁamoml“l\wow
* Calculats a separets overland Mlood ofumvh(mucuonu). in Table ¢-1 and proceed to section 4.1.2122
migretion component scare for eech -Limit comparisons to similar types of ¢ evaluate potential to release by flood. If
mm%-;;uw samplum-gd background . naither applias, procesd to section 4.1.21.21.1
aracteristics concentrations—for examp to evaluate potential to release by overland
O et gl oo T bom i
ik highest oupplitil/ 4121211 Costsinment Detecmaine the
migratien componest sosspiom the conomirations.
w:ast:ahodswalu-liﬂ'tﬁplum ~ -Per benthic sumples, fmit _ r“h"--b"-u
overland/flood migration component score comparisons to essentially sessile .Mu - =
forEs gL surtace water in the watershed ffor sxainple.
412 ODrinking water threat. Evaluate the ~Some portion of ths significant incresss water l:. “w an
drinking water threat for each watershed must be attributable o the sils to Wh sealed drume “"'“d”hh
based oa three factor categaries: lilnaliheod of establish the absarved release, except: contsinment facter & vahe -
releass, wast characteristics, and ts, when the site itself consists of . w&.h_hhﬁc’-&
4121 Mwabrmmﬁ—hk:’lhaod contaminated sediments with no * If none of the sources is located in -
of refecse. Bvaluate the likelihood of release identified sourcs, no separate surface water i the watershed, assigna
factor category for each watershed in terms attribution is required.- containment factor value from Table 4-2 to
of an observed releass factor or a pelential to H en observed reloase can be established © ench source st the site that can potentially
release factor. fot a watershed. assign an observed release refease hazardous substances to the
41211 Observed release. Establishan . factor value of 550 to that watershed, enter fazardous substance migration path for this
observed release to surface water for a this value in Table 4-1. and proceed to watershed. Assign the containment factor
watershed by demonstrating that the site has  section 4.1.2.1.3. If no observed releass cmbe value for the watershed as follows:
released a hazardous substance to the established for the watershed, assign an Select the . - t factor
surface water in the watershed. Base this observed refease factor vatue of 0 to that ol mm = that
demonstration on either: watershed. enter this value in Teble 4-1, and b “'.;:"9“‘ t “.:m e
o Direct observation: proceed to section 4.1.2.1.2. mbedmm 'wthish' A
41212 Potential to release. Evaluate described below. Assign this highes
-Auuﬁdvhmmhmcm Mmmoﬂyﬂmw valus a3 the contxinment factor valae
eatering surface waler watershed Evaluate potsntial bnlun Table -1
migration or is known lo bave entered .04 og 1o components: poteatial te ~iL. for this watershed. no sousce at the
;'::::&":":Mm nkanbyzﬂmdﬂw(mucﬁg sihmth:-nf:
41.21.21) anil petential o reisass by flcod e e e—§ select the highest
'Aimmw st (see section 4.1.2.1.2.2). Sum the values for containment factor vatus sssigned to
e and m these two components to obtaie the potential the sources at the site eligible to be
P eent. 00200 8¢ W o g ™ release factor value for the wutershed, evalusted for this watershed aand
P et (. caniadt subject to 8 maximen vaiee of 500 assign it as the containment facior
b 412121 Potantiof to relecse by overiand vaiue for the watersbed. Enter this
-When evidence supports the inference  /7ow. Evaluate potentiai to releass value in Table &-1.
. of areleass of a material that cantains  guariand flow for the walsrshed based on : ] -
one or more hazardous substances by ihres factees: containment, renoll, and A source meets the minimum size
the site to surface water, demonsiratsd  digtance to surface watws, ; requirement i its sourcs hazardous waste
adverse effects associated with that. | Agsign potontial 1o relesse by overland | Quaniily valus {see section 24.2.1.3) s 0.5 or
release may also be used to establish | figw @ vaiue of O for the watershed it | mose. Do et inclade the minimem size
an observed release. g * No overland segment of the hazardous in svainaling any other factor of
¢+ Chemical amalysin m&mnmmhmb this susface water migration component,
-Analysis of surface water. benthic. or } \ except potential to release by flood as
sediment samples indicates that the "5 The overland segment of the hazardous specified in section 41.21.2.23. ,
concentration of hazardous substance migration path foe the watershed 4121212 Runoff. Evaluate mnoff based
substance(s) has increased exceeds 2 miles before surface water is on three components: rainfzll. drainags area,

significantly above the background encountered. and soil group.
- TABLE 4-2.—CONTAIMMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY -

Souce Assigras e

mmmmmvm—nmnm

Evidence of hazardous SUBSMERED-MIgraion oM SOUICe ares (Le., SOUrCe ares includes sowrce and any associated containment struchsres)... 10
No evidence of hazardous@EElisS migraion SO IDWTO aree s
{a) Neithar of the lellouing geesent: (1) maintained engineered cover, or (2) functioning and maintained run-on contiol sysiem and anoft 10

management -
(b) Aty one of the tee-leme-i» (2) present
(c;mmdum presant: (1) maintiined engineered cover, or {2) funcioning and maintainad n-on contal system and

9
7
funoff mansgement sysiem, or £3) Ty with Amclioning lsachae coflection and rermoval System inmadistely abowe liner. )
(d) All Rams in () present L]
(e} AN Rtems in (c) present, phs ro bulk or non-cortainerized fiquids nor malmsisls containing fres Iguids depceited i SOWTS 88| 3
m«mam.;mmnmmmmummmmmmmm
and between finers,
(0 Only one of the loliowing -deficiencias prasent in cordainment: (1) bulk or noncontainerised Gguils or amimials contalning Siae Gquide 3
mhmmamnaMUWMwmmummvﬂ :
N0 Of NOAMEINtAING] NGINSENed COVEr.
. {3 teone of the deficienciss in {T) present. 0
Muwammmmmmmmwummu-m-uuub
muammmmmwnmmwmumma-u

3
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4.1.4.5.2 Hazordous woste quantity. & maximum product of 2%20% Baxed on this ® Select the appropriate AW d
Assign the same factor valne for hazardous second ;assign a valne frony Table aﬂtacasio!o:rg . Seand
Waste quantily for the watershed-as wouldbe 2.7 (section 24:3.1) to thie environmental threat. . ~Usie chronic value, if avatlable:
assigned in section 4.1.2.2.2 for the drinking - waste characteriatics Tactor category for-the other ase acyte value, -

ter threat Enter this-value in Table -1, - wmmmmwa. . p ;
w:u.z.a. Calculation of environmental . . | % ST ' -lfevu: mv‘l’n‘g:m belrg .
t-waste stics . P e | . ated ig :
e i T e L
for the svitershed Jn section 414,274, qoe its - m Waren oS, valu is gvailable, use marine value I
ecogystem toxicityfpersistence factor value - e - . available.
and ‘bloaccumulation potential ) ~If the sensitive environment being
factor value as follows to assign a value to - : ; evaluated is in ‘;alt water, use marine
. . s TR " t
Bttt e i P —— ¢ altto s e el
) mmm factor-vatue ind f:‘ a?::_za:wclous . Ambient angu_' Qm:liutgc mq (AWQC) for . avaflable, -
aste quantity bicisr value - : o water or is] :
e e
1X108 roduc B, = +q -, CoNCENtiation corresponding y . o is
ecosystem bicacoumulation potestiel fatior ‘Ambient Aquatic Life Advisory mwﬁe:i Wmm“u:

value for this bazardons substance, subject to' Comnmm(MLAC).
’ . - - TABLE 4-23.—SENSITIVE ENVIRONMENTS RATING VALUES

Ciical habitat for Federai dosignated endangered or threatened species : 100

Hdai waters .
mmmmmmumam&mmmmthMwMWmh

&nmmmmaM'umm' . T . . s
* Crdica habitt 43 defined In 50 CFR 424,02, .. =
-mwhmmmm protection because of value. -

& mmmmﬂmuMMmWMamm
lﬂéﬁmu?mh% 1%5‘3:({).319 :sogou%kazasmm
hauhémammmmwwmmmnuaammm

1 g

lumummubdmmdbrknmum ¢ given species, H

ufamadrnigmionpaﬂmy.Im,bhnesmvombmeWﬁﬁwi%mmmmy.mmmmﬁmmmka
! .

habits
Sacsioquakc under Section 305(a) of Clean Water Act, as amended.,

P. 9
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Chapter 3: Wellhead Protection Area Delineation

EQB, as lead agency is responsible for the development and
implementation of the WHP Program, and will develop a method to
delineate WHPA's for wells that are used as sources of drinking
water. The Groundwater Pollution Control Project, under the Water
Quality Area of EQB is currently developing a program for the
protection of groundwater in Puerto Rico from contamination of
different sources. This program has developed the "Groundwater
Quality Management and Protection Strategy for Puerto Rico", with
the supervision of EPA, and with the cooperation and assistance of
other related state and federal agencies that deal with groundwater
in Puerto Rico.

This strategy is aimed at establishing a coordinated effort
for the protection of groundwater resources in Puerto Rico.
Wellhead protection activities will be included as part of the
tasks that EQB is developing in conjunction with this groundwater
protection strategy for Puerto Rico. Given the fact that the EQB
Groundwater Pollution Control Project has mést of the information
on wells and well contamination available through efforts initiated
with the implementation of the groundwater protection strategy for
Puerto Rico, EQB is in the position to initiate the establishment
of WHP areas in Puerto Rico.

WHPA's delineation in Puerto Rico will be established by EQB
taking into cons;deration the 1Island's limited territorial
extension. Wells in Puerto Rico have been and are frequently

located (1) near or within urban areas, (2) in densely populated

~29- p. 5/



rural communities or (3) near industrial facilities. A general
delineation goal consisting of wellfield management areas,
including large land portions, may prove to be impractical for
Puerto Rico. Many of these urban, rural or industrial zones are
already 1located in well recharge areas. Many contaminant
attenuation zones around potable water wells in Puerto Rico may
contain portions of residential or industrial zones that constitute
potential sources of contamination for groundwater. Most of the
largest urban communities and industrial facilities in Puerto Rico
are located in coastal areas and alluvial plains, where most of the
island’'s most productive aquifers are encountered. Therefore, the
wellhead protection program needs to take into consideration the
island's limited land availability and the increasing industrial
and urban developments in aquifer-bearing areas in Puerto Rico when
delineating the wellhead protection areas throughout the island.

The occurrence and d}stribution of water resources in Puerto
Rico will play an important role in the delineation of wellhead
protection areas in Puerto Rico. These del;neations need to be
developed according (1) to the hydrogeologic characteristics and
(2) available information of the island's aquifers. For
conveniences of the WHP program, the island's aquifers have been
grouped into the following seven (7) ground-water provinces in
Puerto Rico shown in Figure 1 and listed in Tablé 1:

1. North Coast Province

South Coast Province

. West Coast Province

> W N

. East Coast Province'

=30~
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5. Lajas valley
6. Interior Province
7. Vieques and Culebra

The first task in the delineation Sf the wellhead Protection
areas in Puerto Rico will consist in the identification, location,
and plotting of all the potable water weils on the island on
topographic maps (scale 1:20,000), according to their geographic
coordinates. For this purpose, EQB has been developing a well
inventqry and data base which also has formed rart of the tasks
included in the "Groundwater Quality Management and Protection
Strategy". The USGS, Caribbean District in San Juan recently
created the most complete computerlzéd well inVentory in Puerto
Rico. EQB will use this inventory known as the- Ground Water site
Inventory (GWSI), in conjunction with the Survey's GIS data-
management program. Both serve as the basis to preliminarily
identify and locate the wells that will be included in the WHPA's
delineation process. Additional hydrologic and geographic well
data will also be gathered from well records available at DNR,
PRASA and EQB. Well data will include pumping rates, well depth,
thickness of well screen, geologic information and water levels, if
available.

Given the fact that wellhead protection area delineation is an
evolutionary process, the delineation of WHPA's in Puerto Rico will
be developed in two phases which are described below and summarized
in Table 1: .

Phase One: In phase one, a fixeé radius%?f 1500 feet will be

drawn around all potable water wék}s that’ have been plotted on

-33m Pl '



TABLE 1. Wellbead Protection Area (WHPA) subdivisions in Puerto Rico and corresponding delineation methods.

sroundwater
pravince

Aquifer or area

Type of aquifar

WHPA delineation
?hase I

WHPA delineation
Phase II

Status of usGs
numerical ground
vater flow model

North Coast..,

‘,_,_-———==fi7

East Coast...

San Juan

Vega Alta

Manati

Arecibe

Aguadilla

Artesian
aquifer

Fajardo

Naguabo-

Humacao

Yabucoa

Miunabo

'Leaky {alluvium

linestone)

Yaconfined
{alluvius lige-
stone)

inconfined
{alluvium lige-
stone)

Unconfined
{alluvium lime-
stone)
Unconfined
{alluviua)

Confined
Unconfined
{alluvium)

Unconfined
{alluviua)

Unconfined
{alluvium)

Unconfined
(alluviua)

Distance {fized
radius 1500 feet)

Zistance {fixed
radius)

sistarce (fixed
c3diusi

sistazce {fixed
c3d118)
Siszaace {fixed
sidls)

squifar toundary
.TéIRdTga area
1xlizzation)

s.itance (fixed

LFT Y

c.itazze fixed
.3

.
e

t32ze (fixed
NEDIPE

c.ivizze Jfixed
T12.5

Tide-of-travel
{analytical
Approach §2)

Tize-of -travel
{analytical
Approach §2)

Time-of-travel
{analytical
Approach #2)

Tine-of-travel
{analytical
Approach §2)

Time-of-travel
{analytical
Approach §2)

Aquifer boundary
{recharge area
delineation)

Tine-of-travel
{analytical
Approach $1)

Tize-of-travel
{analytical
Approach §2)

Time-of-travel
(analytical
Approach §2)

Distance {calecu~
lated radius
Approach §1)

Near Cempletian

Aviilable
Available
Being Update
In Progress

In Progress

Near Compizz.::

Noze
Availab..
None

None



TABLE 1(cont.) Wellhead Protection Area (WHPA) subdivisions

in Puerto Rico and corresponding delineation methods.

Groundwater
proviace

Aquifer or area

Type of aquifer

#HPA delineation
Phase I

WHPA delineation
?hase II

Status of UsSGS
nugerical ground
vater flow model

South Coast...

Lajas Valley...

West Coast...

Vieques and
Culebra

Patillas to Ponce

Tallahoa-
Guayanilla

Yauco-Gudnica

Lajas Valley

Rio Guanajibo
valley

Rio Yaguez
valley

Rio Grande de
Afiasco valley

Vieques

Culebra.

Unconfined
confined (ailu-
vial fan line-
stone)

Unconfined
{alluvium lime-
stone)

Unconfined
(alluvium)

Unconfined
confined (allu-
vial fan lime-
stone)

Unconfined
(alluviua lime-
stone)

Uncoafined

{alluvium lime-

stone)

Unconfined
{allavium lige-
stone)

Unconfined
{alluviua)

Unconfined
{alluviua)

Distance (fized
radius)

Distance (fixed
radius)

Distance (fixed
radius)

Distance (fized
radius)

Distance {fixzed
radius)

Jistance {fixed
radius)

Distance {fized
radius)

Distance (fixzed
radius)

Distaace {fized
radius)

Tize-of-travel
{analytical
Approach §2)

Distance (calcu- .

lated radius
Approach 1)

Time-of-travel
{analytical
Approach #2)

Tine-of-travel
{analytical
Approach §2)

Tine-of-travel
{analytical
Approach §2)

Distance {calcu-
lated radius
Approach $1)

Time-of-travel
(analytical
Approach §2)

Time-o0f-travel
(analytical
Approach §2)

Time-of-travel
{analytical
Approach §2)

¥ear Coapletion

None

Available

None

Nope
None
None
None

Availadi:
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TABLE 1(cont.) Wellhead Protection Area (WHPA) subdivisions in Puerto Rico and corresponding delimeation methods.

ype of aquifer

WHPA delimeation

thase !

WHPA delineation
Phase II

Status of USGS
numerical ground
vater flow 3o0del

groundwater Aquifer or area
province
Interior... Caguas-Junces
valley

Cayey valley

Bedrock

Unconfinad
{alluvium)

Jnconfined
{alluvium)

Unconfined
{bedrock)

Distance (fixed
radius)

Distance {fized
radius)

Distance (fized
radius)

Tine-of-travel
{analytical
Approach §2)

Distance (calcu-
lated radius
Approach #1)

Distance (calcu
lated radius
Approach 1)

In Progress

None

Nozne




1:20,000 scale maps through the use of the U.s.Geological
Survey's GWSI and GIS data management programs. These fixed-
radius maps will be provided to EQB by the USGS during Fiscal
Year 1991. The fixed-radius criteria will not be usea,
however, in wells tapping the North Coast artesian limestone
aduifer. The aquifer-boundary criteria will be used to
delineate WHPA for wells tapping this artesian system. This
will consist on delineating the artesian aquifer recharge area

based on hydrogeological mapping.

Phase Two: In phase two, wells tapping aquifers located within
the ground-water provinces shown in Figure 1 and listed in
Table 1 will be analyzed - on a case by case basis - to
redefine their wellhead protection areas. As described in
Table 1, some protection areas will be delineated using the
time-of-travel criteria, others will be delineated with
analytical calculations (Figure 2), and finally gfound-water
flow models could be utilized, if scale permits, in those
areas where the USGS already has built these numerical models.
Areas in Puerto Rico where ground-water flow models have been

constructed are listed in the last column of Table 1.

Prioritization for the delineation of wellhead protection
areas in Puerto Rico will probably take into consideration the
pumping rates of the island's potable water wells during phase twé
described above. in phase one, however, the use of the USGS/GWSI-

GIS data management banks might preclude the need of establishing

=57 ? lé
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this kind of priority because all wells will be treated equally and
because fixed-radius protection areas for all potable wells in
Puerto Rico could be drawn quickly with these powerful computer-
related tools. During the second phase of the delineation process,
wells with greater pumping rates and those that serve greater
populations, would probably be delineated first. wells with pumping
rates equal or greater than 1000 gallons per minute (gpm) will be
given first priority. Wells with pumping rates between 500 and 1000
gpm will get the second priority, wells pumping at a rate of 100 to
500 gpm will get third priority, and finally those wells with
pumping rates of less than 100 gpm will be given last priority. 1In
cases where wells with pumping rates of less than 100 gpm
constitute the only source of water for a community, these will get
a higher priority. Phase one of the delineation process will begin
during the third quarter of FY91 agd will continue until all public
potable water well protection aréas are delineated.

In phase two of the delineation process, two approaches under
the analytical method will be used to delineate WHPA's, depending
on the data aQailable and the degree of protection delivered by
each approach. If a well has enough data available for
delineation approaches 1 and 2, the approach that gives greater
protection will be used; and if data is available for only one
approach, the delineation will be carried out using that approach.
Finally, if a well has no data available for either of th-
approaches, a WHPA will be delineated using the minimum criteria c¢
both delineation approaches, thét is a circular area with a radit.»

of 1500 ft around the well. The numerical model method could be

-41~-
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utilized in phase two if scales of the USGS models are appropriate.

During phase two of the delineation process, new wellhead
protection areas delineated with the approaches described above,
will be plotted on the corresponding 1:20,000 scale maps previously
prepared during phase one of the delineation process. A complete
set of the 67 topographic quadrangles that comprise the entire
surface area of Puerto Rico will be kept in EQB files under the WHP
program. EQB will be in constant communication with the USGS, DNR -
and PRASA, 1in order to keep track of new wells drilled, wells
inactivated, or changes in well capacity in order to modify
delineation areas accordingly.

EQB considers that these delineation criteria are not final,
and are subject to modifications at any time. During the
development and implementation phases of the WHP Program, EQB'will
continue its evaluation of other methods or criteria for
delineation of WHPA's such as delineation methods based on drawdown
criteria. If another method or methods for delineation prove to be
more suitable for WHPA's delineation, or if more hydrologic data or
research becomes available, EQB will reevaluate its delineation
criteria. If WHPA's turn out to be too large, too small or
1mp;oper1y defined, new delineations wiil be carried out for those

wells in need of additional or reduced protection.
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A. Analytical Delineation Method - Approach #1

To delimit WHPA's around potable water wells, EQB will use the

following criteria:

1.

Circular areas around each potable water well, where the
radius of these areas will be calculated using the
volumetric flow equation:

r =(Qt/0nH)*"?

where,
r = WHPA radius, in feet
Q = pumping rate of the well, in ft'/yr
t = travel time to well (5 years)
H = length of well screen (in feet)
n = aquifer porosity
O = constant = 3.14

If the formula gives a value greater than 1500 ft.,
the radius (r) will be rounded off to the
nearest hundredth. If the radius (r) gives a
value less than 1500 ft., a maximum radius of
1500 ft. will be used.

If the circular areas of two or more wells overlap,
the smallest circular area that includes the
total area delimited for each individual well
will be outlined.

In cases where well data are not available, a minimum

radius of 1500 £t will be used.
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B. Apnalvtical Delineation Method - Approach # 2
To delimit WHPA's around potable water wells, EQB will also
use a criteria based on the time of travel (TOT) of groundwater
(considering advection only), using the Darcian velocity formula:
v = Ki/n

where,

<
]

Darcian velocity of groundwater flow, in ft/day

K = hydraulic conductivity of the geologic material

in ft/d
i = hydraulic gradient
n = porosity
1. K may be known, based on results of aquifer tests, or

estimated, depending on the geologic material of the
area.

2. Using the formula: distance = velocity x time, the
distance traveled in five (5) years will be calculated
and delineated around each well. The velocity is assumed
to be uniform around each well. A circular area will be
delimited around each well, so thaf a distance equivalent
to a time of travel of groundwater of 5 years'will be
protected. However, areas may not be circular if
gradients are not uniform or K is not uniform.

3. If the circular areas of two or more wells overlap, the
smallest circular area that includes the total area
delimited for each individual well will be outlined.

4. In cases where well data are not available, a minimum

radius of 1500 £t. will be used for the WHPA.
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NOTICE

The policies and procedures set forth here are intended as guidance to the United States Environmental
Protection Agency (hereafter referred to as USEPA) and other Governmental employees. They do not
constitute rule-making by the USEPA, and may not be relied on to create a substantive or procedural right
enforceable by any other person. The Government may take action that is at a variance with the policies
and procedures in this manual.

This document can be obtained from the USEPA's Contract Laboratory Program (CLP) Web site at:

http://www.epa.gov/superfund/programs/clp/guidance.htm
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Data Qualifier Definitions

The following definitions provide brief explanations of the national qualifiers assigned to results in the
data review process. If the Regions choose to use additional qualifiers, a complete explanation of those
qualifiers should accompany the data review.

U The analyte was analyzed for, but was not detected at a level greater than or equal to the level of the adjusted
Contract Required Quantitation Limit (CRQL) for sample and method.
The analyte was positively identified and the associated numerical value is the approximate concentration of the

J analyte in the sample (due either to the quality of the data generated because certain quality control criteria were
not met, or the concentration of the analyte was below the CRQL).

NJ The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated
numerical value represents its approximate concentration.
The analyte was not detected at a level greater than or equal to the adjusted CRQL. However, the reported

uJ . . ] - . .
adjusted CRQL is approximate and may be inaccurate or imprecise.

R The sample results are unusable due to the quality of the data generated because certain criteria were not met. The
analyte may or may not be present in the sample.

C This qualifier applies to pesticide and Aroclor results when the identification has been confirmed by Gas
Chromatograph/Mass Spectrometer (GC/MS).

X This qualifier applies to pesticide and Aroclor results when GC/MS analysis was attempted but was unsuccessful.
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ExconMobil

Product Name: EXXSOL D40 FLUID
Revision Date: 28Aug2006

MATERIAL SAFETY DATA SHEET
[ SECTION 1 PRODUCT AND COMPANY IDENTIFICATION
PRODUCT

Product Name: EXXSOL D40 FLUID

Product Description: Dearomatized Hydrocarbons
Product Code:

Intended Use: Solvent

COMPANY IDENTIFICATION

Supplier: EXXONMOBIL CHEMICAL COMPANY
P.0. BOX 3272
HOUSTON, TX. 77253-3272 USA
24 Hour Health Emergency (800) 726-2015
Transportation Emergency Phone (800) 424-9300 CHEMTREC
Product Technical Information (281) 870-6000/Health & Medical (281) 870-6884
Supplier General Contact (281) 870-6000
| SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS
Reportable Hazardous Substance(s) or Complex Substance(s)
Name CAS# Concentration*
DISTILLATES (PETROLEUM), HYDROTREATED LIGHT 64742-47-8 100%

* All concentrations are percent by weight unless material is a gas. Gas concentrations are in percent by volume.

[ SECTION 3 HAZARDS IDENTIFICATION |

This material is considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL PHYSICAL / CHEMICAL EFFECTS
Combustible. Material can release vapors that readily form flammable mixtures. Vapor accumulation could
flash and/or explode if ignited. Material can accumulate static charges which may cause an incendiary
electrical discharge.

POTENTIAL HEALTH EFFECTS
Repeated exposure may cause skin dryness or cracking. If swallowed, may be aspirated and cause lung
damage. May be irritating to the eyes, nose, throat, and lungs.

NFPA Hazard ID: Health: 1 Flammability: 2 Reactivity: 0
HMIS Hazard ID: Health: 1 Flammability: 2 Reactivity: 0

NOTE: This material should not be used for any other purpose than the intended use in Section 1 without expert
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary
from person to person.

[ SECTION 4 FIRST AID MEASURES |
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Product Name: EXXSOL D40 FLUID
Revision Date: 28Aug2006
Page 2 of 10

INHALATION
Remove from further exposure. For those providing assistance, avoid exposure to yourself or others. Use
adequate respiratory protection. If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate medical assistance. If breathing has stopped, assist ventilation with a mechanical device or use
mouth-to-mouth resuscitation.

SKIN CONTACT
Wash contact areas with soap and water. Remove contaminated clothing. Launder contaminated clothing

before reuse.

EYE CONTACT
Flush thoroughly with water. I[f irritation occurs, get medical assistance.

INGESTION
Seek immediate medical attention. Do not induce vomiting.

NOTE TO PHYSICIAN
If ingested, material may be aspirated into the lungs and cause chemical pneumonitis. Treat appropriately.

[ SECTION 5 FIRE FIGHTING MEASURES |

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish

flames.
Inappropriate Extinguishing Media: Straight Streams of Water

FIRE FIGHTING
Fire Fighting Instructions: Evacuate area. Prevent runoff from fire control or dilution from entering streams,

sewers, or drinking water supply. Firefighters should use standard protective equipment and in enclosed
spaces, self-contained breathing apparatus (SCBA). Use water spray to cool fire exposed surfaces and to
protect personnel.

Unusual Fire Hazards: Combustible. Vapors are flammable and heavier than air. Vapors may travel across
the ground and reach remote ignition sources causing a flashback fire danger. Hazardous material. Firefighters
should consider protective equipment indicated in Section 8.

Hazardous Combustion Products: Smoke, Fume, Oxides of carbon, Incomplete combustion products

FLAMMABILITY PROPERTIES
Flash Point [Method]: >40C (104F) [ ASTM D-56]
Flammable Limits (Approximate volume % in air): LEL: 0.8 UEL: 5.6
Autoignition Temperature: 260°C (500°F)

[ SECTION 6 ACCIDENTAL RELEASE MEASURES |

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable
regulations. U.S. regulations require reporting releases of this material to the environment which exceed the

Page 2 of 10



ExconMobil

Product Name: EXXSOL D40 FLUID
Revision Date: 28Aug2006
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reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The National
Response Center can be reached at (800)424-8802.

PROTECTIVE MEASURES
Avoid contact with spilled material. Warn or evacuate occupants in surrounding and downwind areas if required
due to toxicity or flammability of the material. See Section 5 for fire fighting information. See Section 3 for
Significant Hazards. See Section 4 for First Aid Advice. See Section 8 for Personal Protective Equipment.

SPILL MANAGEMENT
Land Spill: Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak if
you can do it without risk. All equipment used when handling the product must be grounded. Do not touch or
walk through spilled material. Prevent entry into waterways, sewer, basements or confined areas. A vapor
suppressing foam may be used to reduce vapors. Use clean non-sparking tools to collect absorbed material.
Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers. Large Spills:
Water spray may reduce vapor; but may not prevent ignition in closed spaces. Recover by pumping or with
suitable absorbent.

Water Spill: Stop leak if you can do it without risk. Eliminate sources of ignition. Warn other shipping. If the
Flash Point exceeds the Ambient Temperature by 10 degrees C or more, use containment booms and remove
from the surface by skimming or with suitable absorbents when conditions permit. If the Flash Point does not
exceed the Ambient Temperature by 10 degrees C or is less than the Ambient Temperature, use booms as a
barrier to protect shorelines and allow the material to evaporate. Seek the advice of a specialist before using
dispersants.

Water spill and land spill recommendations are based on the most likely spill scenario for this material;
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. For this reason, local experts should be
consulted. Note: Local regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Large Spills: Dike far ahead of liquid spill for later recovery and disposal. Prevent entry into waterways,
sewers, basements or confined areas.

| SECTION 7 HANDLING AND STORAGE |

HANDLING
Avoid contact with skin. Use proper bonding and/or grounding procedures. Prevent small spills and leakage to
avoid slip hazard. Material can accumulate static charges which may cause an electrical spark (ignition
source).

Loading/Unloading Temperature: [Ambient ]

Transport Temperature: [Ambient ]
Transport Pressure: [Ambient]

Static Accumulator: This material is a static accumulator.
STORAGE
Keep container closed. Handle containers with care. Open slowly in order to control possible pressure release.

Store in a cool, well-ventilated area. Storage containers should be grounded and bonded. Drums must be
grounded and bonded and equipped with self-closing valves, pressure vacuum bungs and flame arresters.
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Product Name: EXXSOL D40 FLUID
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Storage Temperature: [Ambient ]
Storage Pressure: [Ambient ]

Suitable Containers/Packing: Railcars; Drums; Barges; Tank Trucks

Suitable Materials and Coatings: Carbon Steel; Stainless Steel; Polyethylene; Polypropylene; Teflon
Unsuitable Materials and Coatings: Natural Rubber; Butyl Rubber; Ethylene-proplyene-diene monomer
(EPDM); Polystyrene

| SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

Exposure limits/standards (Note: Exposure limits are not additive)

Source Form Limit / Standard Note Source
DISTILLATES (PETROLEUM), Vapor. RCP - 197 ppm 1200 Total ExxonMobil
HYDROTREATED LIGHT TWA mg/m3 Hydrocarbons

NOTE: Limits/standards shown for guidance only. Follow applicable regulations.
ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.
Control measures to consider:
Adequate ventilation should be provided so that exposure limits are not exceeded. Use explosion-
proof ventilation equipment.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and ventilation. Information on the selection of protective equipment for use
with this material, as provided below, is based upon intended, normal usage.

Respiratory Protection: [f engineering controls do not maintain airborne contaminant concentrations at a
level which is adequate to protect worker health, an approved respirator may be appropriate. Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

Half-face filter respirator

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection: Any specific glove information provided is based on published literature and glove
manufacturer data. Work conditions can greatly effect glove durability; inspect and replace worn or damaged
gloves. The types of gloves to be considered for this material include:
If prolonged or repeated contact is likely, chemical resistant gloves are recommended. If contact with
forearms is likely, wear gauntlet style gloves.
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Product Name: EXXSOL D40 FLUID
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Eye Protection: If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection: Any specific clothing information provided is based on published literature or
manufacturer data. The types of clothing to be considered for this material include:
If prolonged or repeated contact is likely, chemical, and oil resistant clothing is recommended.

Specific Hygiene Measures: Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections 6, 7, 12, 13.

[ SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES |

Typical physical and chemical properties are given below. Consult the Supplier in Section 1 for additional
data.

GENERAL INFORMATION
Physical State: Liquid
Form: Clear
Color: Colorless
Odor: Mild Petroleum/Solvent
Odor Threshold: N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15.6 C): 0.776
Density: 777 kg/m? (6.48 Ibs/gal, 0.78 kg/dm?)
Flash Point [Method]: >40C (104F)[ ASTM D-56]
Flammable Limits (Approximate volume % in air): LEL: 0.8 UEL: 5.6
Autoignition Temperature: 260°C (500°F)
Boiling Point / Range: 161C (322F) - 198C (388F)
Vapor Density (Air =1): 4.9 at 101 kPa
Vapor Pressure: 0.27 kPa (2.03 mm Hg) at 20 C
Evaporation Rate (n-butyl acetate =1): 0.18
pH: N/A
Log Pow (n-Octanol/Water Partition Coefficient): N/D
Solubility in Water: Negligible
Viscosity: 1.09 ¢St (1.09 mm2/sec )at40 C | 1.3 ¢St (1.3 mm2/sec) at 25C
Oxidizing Properties: See Sections 3, 15, 16.

OTHER INFORMATION
Freezing Point: <-75°C (-103°F)
Melting Point: N/D
Pour Point:  -57°C (-71°F)
Molecular Weight: 143
Hygroscopic: No
Coefficient of Thermal Expansion: 0.00077 V/VDEGC
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ExconMobil

[ SECTION 10

STABILITY AND REACTIVITY

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Avoid heat, sparks, open flames and other ignition sources.

MATERIALS TO AVOID: Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

| SECTION 11 TOXICOLOGICAL INFORMATION
ACUTE TOXICITY
Route of Exposure Conclusion / Remarks
Inhalation

Toxicity: Data available.

Minimally Toxic. Based on test data for structurally similar

materials.

Irritation: Data available.

Negligible hazard at ambient/normal handling temperatures.
Based on test data for structurally similar materials.

Ingestion

Toxicity: LD50 > 15000 mg/kg

Minimally Toxic. Based on test data for structurally similar

materials.

Skin

Toxicity: LD50 > 3160 mg/kg

Minimally Toxic. Based on test data for structurally similar

materials.

Irritation: Data available.

Mildly irritating to skin with prolonged exposure. Based on test data

for structurally similar materials.

Eye

Irritation: Data available.

May cause mild, short-lasting discomfort to eyes. Based on test
data for structurally similar materials.

CHRONIC/OTHER EFFECTS

For the product itself:

Vapor/aerosol concentrations above recommended exposure levels are irritating to the eyes and respiratory
tract, may cause headaches, dizziness, anesthesia, drowsiness, unconsciousness and other central nervous

system effects including death.

Prolonged and/or repeated skin contact with low viscosity materials may defat the skin resulting in possible

irritation and dermatitis.

Small amounts of liquid aspirated into the lungs during ingestion or from vomiting may cause chemical
pneumonitis or pulmonary edema.

Additional information is available by request.

The following ingredients are cited on the lists below: None.

--REGULATORY LISTS SEARCHED--
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Product Name: EXXSOL D40 FLUID
Revision Date: 28Aug2006

Page 7 of 10
1=NTP CARC 3=I1ARC 1 5=I1ARC 2B
2 =NTP SUS 4 =1ARC 2A 6 = OSHA CARC
[ SECTION 12 ECOLOGICAL INFORMATION |

The information given is based on data available for the material, the components of the material, and similar materials.

ECOTOXICITY
Material -- Not expected to be harmful to aquatic organisms.
Material -- Not expected to demonstrate chronic toxicity to aquatic organisms.

PERSISTENCE AND DEGRADABILITY
Biodegradation:

Material -- Expected to be readily biodegradable.
Hydrolysis:

Material -- Transformation due to hydrolysis not expected to be significant.
Photolysis:

Material -- Transformation due to photolysis not expected to be significant.
Atmospheric Oxidation:

Material -- Expected to degrade rapidly in air

OTHER ECOLOGICAL INFORMATION
VOC (EPA Method 24): 6.476 Ibs/gal

[ SECTION 13 DISPOSAL CONSIDERATIONS |

Disposal recommendations based on material as supplied. Disposal must be in accordance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised
incineration at very high temperatures to prevent formation of undesirable combustion products.

REGULATORY DISPOSAL INFORMATION
RCRA Information: Disposal of unused product may be subject to RCRA regulations (40 CFR 261). Disposal
of the used product may also be regulated due to ignitability, corrosivity, reactivity or toxicity as determined by
the Toxicity Characteristic Leaching Procedure (TCLP). Potential RCRA characteristics: IGNITABILITY.

Empty Container Warning PRECAUTIONARY LABEL TEXT: Empty containers may retain residue and can be
dangerous. DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH
CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY
MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to refill or clean container since residue is difficult
to remove. Empty drums should be completely drained, properly bunged and promptly returned to a drum
reconditioner. All containers should be disposed of in an environmentally safe manner and in accordance with
governmental regulations.

[ SECTION 14 TRANSPORT INFORMATION |
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LAND (DOT)
Proper Shipping Name: PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division: COMBUSTIBLE LIQUID
ID Number: 1268
Packing Group: Il
ERG Number: 128
Label(s): NONE
Transport Document Name: PETROLEUM DISTILLATES, N.O.S., COMBUSTIBLE LIQUID, UN1268, PG Il

Footnote: The flash point of this material is greater than 100 F. Regulatory classification of this material varies.
DOT: Flammable liquid or combustible liquid. OSHA: Combustible liquid. IATA/IMO: Flammable liquid. This
material is not regulated under 49 CFR in a container of 119 gallon capacity or less when transported solely by
land, as long as the material is not a hazardous waste, a marine pollutant, or specifically listed as a hazardous
substance.

LAND (TDG)
Proper Shipping Name: PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division: 3
UN Number: 1268
Packing Group: Il
SEA (IMDG)
Proper Shipping Name: PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division: 3
EMS Number: F-E, S-E
UN Number: 1268
Packing Group: Il
Label(s): 3
Transport Document Name:  PETROLEUM DISTILLATES, N.O.S., 3, UN1268, PG llI, (40°C c.c.)

AIR (IATA)
Proper Shipping Name: PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division: 3
UN Number: 1268
Packing Group: Il
Label(s): 3
Transport Document Name: PETROLEUM DISTILLATES, N.O.S., 3, UN1268, PG IlI

[ SECTION 15 REGULATORY INFORMATION |

OSHA HAZARD COMMUNICATION STANDARD: When used for its intended purpose, this material is classified as
hazardous in accordance with OSHA 29CFR 1910.1200.
NATIONAL CHEMICAL INVENTORY LISTING: AICS, IECSC, DSL, EINECS, ENCS, KECI, PICCS, TSCA

EPCRA: This material contains no extremely hazardous substances.

SARA (311/312) REPORTABLE HAZARD CATEGORIES: Fire.

SARA (313) TOXIC RELEASE INVENTORY: This material contains no chemicals subject to the supplier notification
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requirements of the SARA 313 Toxic Release Program.
The Following Ingredients are Cited on the Lists Below:* None.

--REGULATORY LISTS SEARCHED--

1=ACGIH ALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK
2=ACGIH A1 7 =TSCA 5e 12=CARTK 17 =NJ RTK
3 =ACGIH A2 8 =TSCAG 13 =IL RTK 18 = PARTK
4=0SHAZ 9=TSCA 12b 14 = LARTK 19 =RIRTK

5=TSCA 4 10 = CA P65 CARC 15 =MI 293

Code key: CARC=Carcinogen; REPRO=Reproductive

* EPA recently added new chemical substances to its TSCA Section 4 test rules. Please contact the supplier to confirm
whether the ingredients in this product currently appear on a TSCA 4 or TSCA 12b list.

| SECTION 16 OTHER INFORMATION |
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
No revision information is available.

PRECAUTIONARY LABEL TEXT:

Contains: DISTILLATES (PETROLEUM), HYDROTREATED LIGHT

CAUTION!

HEALTH HAZARDS

Repeated exposure may cause skin dryness or cracking. If swallowed, may be aspirated and cause lung damage.
PHYSICAL HAZARDS

Combustible. Material can accumulate static charges which may cause an incendiary electrical discharge.

PRECAUTIONS
Avoid contact with skin. Use proper bonding and/or grounding procedures.

FIRST AID

Inhalation: Remove from further exposure. For those providing assistance, avoid exposure to yourself or others. Use
adequate respiratory protection. If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek immediate
medical assistance. If breathing has stopped, assist ventilation with a mechanical device or use mouth-to-mouth
resuscitation.

Eye: Flush thoroughly with water. If irritation occurs, get medical assistance.
Oral: Seek immediate medical attention. Do not induce vomiting.

Skin: Wash contact areas with soap and water. Remove contaminated clothing. Launder contaminated clothing
before reuse.

FIRE FIGHTING MEDIA
Use water fog, foam, dry chemical or carbon dioxide (COZ2) to extinguish flames.

SPILL/LEAK
Land Spill: Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak if you
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can do it without risk. Prevent entry into waterways, sewer, basements or confined areas. A vapor suppressing foam
may be used to reduce vapors. Absorb or cover with dry earth, sand or other non-combustible material and transfer to

containers. Recover by pumping or with suitable absorbent.

Water Spill: Stop leak if you can do it without risk. Eliminate sources of ignition. Warn other shipping. If the Flash
Point exceeds the Ambient Temperature by 10 degrees C or more, use containment booms and remove from the
surface by skimming or with suitable absorbents when conditions permit. If the Flash Point does not exceed the
Ambient Temperature by 10 degrees C or is less than the Ambient Temperature, use booms as a barrier to protect
shorelines and allow the material to evaporate. Seek the advice of a specialist before using dispersants.

The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate
and reliable as of the date issued. You can contact ExxonMobil to insure that this document is the most current
available from ExxonMobil. The information and recommendations are offered for the user's consideration and
examination. It is the user's responsibility to satisfy itself that the product is suitable for the intended use. If buyer
repackages this product, it is the user's responsibility to insure proper health, safety and other necessary information is
included with and/or on the container. Appropriate warnings and safe-handling procedures should be provided to
handlers and users. Alteration of this document is strictly prohibited. Except to the extent required by law, re-
publication or retransmission of this document, in whole or in part, is not permitted. The term, "ExxonMobil" is used for
convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation, or any
affiliates in which they directly or indirectly hold any interest.

Internal Use Only
MHC: 1A,0,0,0,2,0

DGN: 4400210HUS (1007646)

Copyright 2002 Exxon Mobil Corporation, All rights reserved
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Photo Documentation
Laundry Espinosa
Preliminary Assessment/Site Inspection (PA/SI) Sampling
May 17, 2011

oy
f CAFETERIA
& ESPINOSA

P v tp T e iy

Photo No. 1312-517-02: Preventative maintenance on Geoprobe® using compressed nitrogen.
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Photo Documentation
Laundry Espinosa
PA/SI Sampling
May 17, 2011

Photo No. 1312-517-03: Volatile Organic Compound (VOC) screening using miniRAE photoionization
detector (PID) and soil logging operations from Borehole S05, depth: 15-20 feet.
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Photo No. 1312-517-04: Red fatty-clay from Borehole SO5, depth: 40-45 feet.
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Photo Documentation
Laundry Espinosa
PA/SI Sampling
May 17, 2011

Photo No. 1312-517-06: Collection of rinsate blank (1312-RINO1) from Geoprobe® cutting shoe.
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Photo Documentation
Laundry Espinosa
PA/SI Sampling
May 17, 2011

Photo No. 1312-517-07: Three attempts at boring location SO4. Borehole at top of photo (southern
hole) reached a terminal depth of 40 feet.

Photo No. 1312-517-08: Decontaminating coring barrel using pressure washer.
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Photo Documentation
Laundry Espinosa
PA/SI Sampling
May 17, 2011

Photo No. 1312-517-10: Geoprobe® at Borehole S01, looking north.
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Photo Documentation
Laundry Espinosa
PA/SI Sampling
May 17, 2011

Photo No. 1312-517-11: Collecting headspace reading using miniRAE PID from Borehole S01, depth:
11.75-12 feet.

Photo No. 1312-517-12: Geoprobe® at Borehole S02, looking northeast.
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Photo Documentation
Laundry Espinosa
PA/SI Sampling
May 17, 2011

Photo No. 1312-517-13: Macrocore barrel from Borehole S01, 25-30 foot depth. Acetate sleeve and soil
jammed in barrel and cutting shoe from dense clays.
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PROJECT NOTE REGION V SUPERFUND TECHNICAL
ASSESSMENT AND RESPONSE TEAM Il

To: Laundry Espinosa Date: September 6, 2011

TDD No. S-05-0013-1012-023

From: Anthony Daniels

Subject: Sensitive Environments and 4-Mile Population

References

1. Lynes, Jeffrey, WESTON. E-mail correspondence with Anthony Daniels, Subject: Puerto Rico
Calculations. August 4, 2011.

2. U.S. Fish and Wildlife Service. Threatened and Endangered Species Sytem (TESS), Species
Reports, Environmental Conservation Online System: Species Listed in Puerto Rico based on

published historic range and population. Downloaded from
http://fecos.fws.gov/tess public/pub/stateListingIndividual.jsp?state=PR &status=listed on March 7,
2011.

3. WESTON. 4-Mile Radius Map, Laundry Espinosa. April, 2011.

e Reference 1 provides a description of the methodology used to determine the HRS-eligible wetland
acreage within 4 miles of the site, the location of threatened and endangered species habitats, and
the resident population within 4 miles.

e Reference 2 provides a current list of Federally-listed threatened and endangered species in Puerto
Rico.

e Reference 3 provides a 4-Mile Radius Map showing the locations of threatened and endangered
species habitats within 4 miles of the site.

» In order to differentiate between Federally-listed and State-listed species, the species habitats shown
on the 4-Mile Map were compared to the Federal species list. Those species not on the list are
presumed to be State-listed.

» Wetland acreage within 4 miles are shown on Figure 4 of this report (see Reference 3).

» The attached table summarizes all the calculations and target distances.

Signature

Anthony Daniels
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DanlelsI Anthonx

From: Lynes, Jeffrey

Sent: ~ Thursday, August 04, 2011 11:21 AM
To: Daniels, Anthony

Subject: : Puerto Rico Calculations

Follow Up Flag: Follow up

Flag Status: # Flagged

4 Mile Wetland Calculations
1. Awetland GIS shapefile is obtained from the U.S Fish & Wildlife Service’s National Wetland Inventory.

2. Wetlands are then classified as HRS eligible or not HRS eligible based on the 40CFR 230.3 definition of a
wetland.

3. Using the ESRI ArcGIS 10.0 Multiple Ring Buffer tool, %, %. 1, 2, 3, and 4 mile buffers around the site
4. Using the ESRI ArcGIS 10.0 Clip tool HRS eligible wetlands are clipped to each radius ring.
5. Using XTools Pro 7 for ArcGIS desktop areas are calculated for each of the individual wetlands.

6. The total area of each individual HRS wetland within each radius ring is then summed up resulting in the total
HRS wetland area between each radius ring.

4 Mile Population
1. Population block groups GIS shapefile and 2000 census info tables is obtained from the US Census Bureau.

2. The block groups GIS shapefile and 2000 census info tables are then joined using ESRI ArcGIS 10.0 join tool.
3. Using the ESRI ArcGIS 10.0 Multiple Ring Buffer tool, %, %. 1, 2, 3, and 4 mile buffers around the site.

4. Using XTools Pro 7 for ArcGIS desktop areas are calculated for each of the individual block groups.

5. Using the ESRI ArcGIS 10.0 Clip block groups with population data are clipped to each radius ring.

6. Since block groups are split by the radius rings, XTools Pro 7 for ArcGIS desktop tool is used to calculate the new
areas of each of the block groups.

7. Using the formula (New Area/Original Area)*Population, the approximate amount of people in each block
group within each radius ring is calculated.

8. The total population of each individual block group within each radius ring is then summed up resulting in the
total population between each radius ring.

15 Mile Frontage
1. Awetland GIS shapefile is obtained from the U.S Fish & Wildlife Service’s National Wetland inventory.

2. Wetlands are then classified as HRS eligible or not HRS eligible based on the 40CFR 230.3 definition of a
wetland.

3. Using the ESRI ArcGIS software a 15-mile pathway is made.
1



4. Edges of HRS wetlands that fall along the 15 mile pathway are traced and assigned a water body for which they
fall along.

5. Using XTools Pro 7 for ArcGIS desktop the lengths of the individually traced HRS eligible wetlands are calculated.

6. The total length of each individually traced HRS eligible wetlands is then summed up based on the water body
they fall into.

Species
The critical/endangered species habitat information was obtained from the Caribbean Environmental Protection Division of
the Environmental Protection Agency in conjunction with the Puerto Rico Department of Natural Resources.

Jeff Lynes

Project Geoscientist

Weston Solutions, Inc.

205 Campus Drive

Edison, NJ 08837

Jeffrey.L ynes @ Westonsolutions.com
Phone: (732)417-5883

Fax: (732)417-5801



Species listed in Puerto Rico based on published historic range and population

Species Reports

Environmental Conservation Online System

Species listed in Puerto Rico based on published historic range and population

Notes:

o This report shows the species listed in this state according to the Federal Register listing description.

This list does not include experimental populations and similarity of appearance listings.

This list includes species or populations under the sole jurisdiction of the National Marine Fisheries Service,
Click on the highlighted scientific names below to view a Species Profile for each listing.

Listed species (based on published historic range and population data) -- 77listings
Animals -- 28listings

Status Species/Listing Name

Ancle, Culebra Island giant (Anolis roosevelti)

Blackbird, yellow-shouldered (Agelaius xanthomus)

Boa, Mona (Epicrates monensis monensis)

Boa, Puerlo Rican (Epicrates inornatus)

Boa, Virgin Islands tree (Epicrates monensis granti)

Coqui, golden (Eleutherodactyius jasperi)

Coral, elkhom (Acropora palmata)

Coral, staghorn (Acropora cervicornis)

Crow, white-necked (Corvus leucognaphalus)

Gecko, Monito (Sphaerodactyius micropithecus)

Guajon (Eleutherodactylus cooki)

Hawk, Puerto Rican broad-winged (Buteo platypterus brunnescens)
Hawk, Puerto Rican sharp-shinned (Accipiter striatus venator)
Iguana, Mona ground (Cyclura cornuta stejnegeri)

Manatee, West Indian (Trichechus manatus)

Nightjar, Puerto Rican (Caprimulgus noctitherus)

Parrot, Puerto Rican (Amazona vittata)

Pigeon, Puerto Rican plain (Cofumba inornata wermorej)
Plover, piping except Great Lakes watershed (Charadrius melodus)
Sea turtle, green except where endangered (Chelonia mydas)

m-i-immmm—-imm-«rnm—i-l-lmm—lmm

Sea turtle, hawksbill (Eretmochelys imbricata)

httn:/fecos.fws.eovitess nublic/nub/statel istinglndividnal isn?etate=PR & etame Fsted VTN



Specics listed in Puerto Rico based on published historic range and population

Sea turtle, leatherback (Dermochelys coriacea)

Sea turtle, loggerhead (Caretta caretta)

Seal, Caribbean monk (Monachus tropicalis)

Tern, roseate Westem Hemisphere except NE U S. (Sterna dougallii dougallii)
Toad, Puerto Rican crested (Peltophryne lemur)

Whale, finback (Balaenoptera physalus)

mm - ={ m - m

Whale, spérm (Physeter catodon (=macrocephalus )
Plants - 49iistings

Status Species/Listing Name

Bariaco (Trichilia triacantha)

Boxwood, Vahl's (Buxus vahii)

Capa rosa (Callicarpa ampla)

Chumbo, Higo (Harrisia portoricensis)
Chupacallos (Pleodendron macranthum)
Cobana negra (Stahlia monosperma)

Erubia (Solanum drymophilum)

Fern, Elfin tree (Cyathea dryopteroides)
Goetzea, beautiful (Goetzea elegans)

Higuero de sierra (Crescentia portoricensis)
Holly, Cook’s (/lex cookii)

Manaca, paima de (Calyptronoma rivalis)
Adiantum vivesii (No common name)

Aristida chaseae (No common name)
Auerodendron paucifiorum (No common name)
Calyptranthes thomasiana (No common name)
Catesbaea melanocarpa (No common name)
Chamaecrista glandulosa var. mirabilis (No common name)
Cordia bellonis (No common name)

Cranichis ricartii (No common name)
Daphnopsis hellerana (No common name)
Elaphoglossum serpens (No common name)
Eugenia woodburyana (No common name)
Gesneria paucifiora (No common name)

llex sintenisii (No common name)

Lepanthes eltoroensis (No common name)
Leptocereus grantianus (No common name)
Lyonia truncata var. proctorii (No common name)
Mitracarpus maxwelliae (No common name)

tmmmmmS—=mmmmmmmmmmm-=mmmmMm—-<4m-=mmm
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Species listed in Puerto Rico based on published historie range and population

Mitracarpus polycladus (No common name)
Myrcia paganii (No common name)
Polystichum calderonense (No common name)
Schoepfia arenaria (No common name)
Tectaria estremerana (No common name)
Ternstroemia subsessilis (No commaon name)
Thelypteris inabonensis (No common name)
Thelypteris verecunda {No common name)
Thelypteris yaucoensis (No common name)
Vernonia proctorii (No common name)

Palo colorado (Ternstroemia luquillensis)

Palo de jazmin (Styrax portoricensis)

Palo de nigua (Cornutia obovata)

Palo de ramon (Banara vanderbilui)

Palo de rosa (Ottoschulzia rhodoxylon)

Pelos del diablo (Aristida portoricensis)
Peperomia, Wheeler's (Peperomia wheelerl)
Prickly-ash, St. Thomas (Zanthoxylum thomasianum)
Uvillo (Eugenia haematocarpa)

mmmmmmmmmmmmmmmmm < m~mm T

Walnut (=Nogal), West Indian (Juglans jamaicensis)

Last updated: March 7 2011

ECOS Home | Contact Us
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To: Laundry Espinosa Date: September 6, 2011

W.0. No.: 20405.012.013.1312.00

From: Anthony Daniels
Subject: Groundwater Population
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This Project Note presents a population apportionment for public supply wells within 4 miles of the
Laundry Espinosa site. Six active public water supply systems are represented by wells within 4 miles,
as described below and summarized in the attached table.

Maguayo

Information obtained from PRASA and observations made during the Maguayo Pre-CERCLIS
screening activities indicates that the Maguayo wells are periodically taken off-line and then




eactivated. For instance, according to PRASA, in 2009 the Maguayo system was composed of the
following sources: Maguayo Wells 2 through 7, and the Super Aqueduct. During pre-CERCLIS
screening activities conducted in July 2008, WESTON observed that Maguayo 2 and Maguayo 4 were
disconnected from electrical power and the pumps had been removed. Subsequent observations made
by WESTON and EPA personnel in 2009 indicate that Maguayo 2 had been reconnected and
reactivated, Maguayo 3 was disconnected, and Maguayo 4 remained inactive. Recent information

provided by PRASA in April 2011 indicates that only Maguayo 2, 6, and 7 were active. Since PRASA
uses all wells at least periodically, a population is apportioned to each well (Maguayo 2 through 7).

According to information obtained from EPA’s Safe Drinking Water Information System (SDWIS),
the Maguayo system serves approximately 46,864 people. Total contribution of the Super Aqueduct =
10,692,000 gallons per day (gpd) = 7,425 gallons per minute (gpm).

Maguayo 2 =300 gpm = 2.5% = 1,172

Maguayo 4 = 600 gpm = 5.1% = 2,390

Maguayo 3 = 600 gpm = 5.1% = 2,390

Maguayo 5 = 900 gpm = 7.7% = 3,609

Maguayo 6 = 680 gpm = 5.8% = 2,718

Maguayo 7 = 1,200 gpm = 10.3% = 4,827

Super Aqueduct = 63.4% = 29,712

Total Wells + Super Aqueduct = 11,705 gpm = 16,855,200 gpd

Dorado Urbano

Information provided by PRASA and observations made by WESTON in 2008 and 2009 indicate that
the Santa Rosa well is the only active well in the Dorado Urbano system. According to SDWIS, the
Dorado Urbano system serves approximately 36,908 people. The population apportionment based on
each input’s relative contribution is provided below:

San Antonio 1: Inactive

San Antonio 2: Inactive

San Antonio 3: Inactive

Higuillar: Inactive

Dorado Dairy 1: Inactive

Dorado Dairy 2: Inactive

Nevarez: Slated to be reactivated, but currently inactive.

Total Population = 36,908 .
Total contribution of the Super Aqueduct = 3,621 gpm = 77.5% = 28,604 people
Pumping Rate of Santa Rosa = 1,050 gpm = 22.5 % = 8,304 people
Total system production = 4,671 gpm
Rio Lajas

The Rio Lajas wells are inactive.




Campanilla and Candelaria Arenas

The Campanilla/Candelaria Arenas System serves the San Juan metropolitan area. The system
currently consists of four active standby wells used on a rotating basis to supplement water from the
Super Aqueduct and to maintain pressure in the system. The two systems serve separate population
centers but are blended together with the Super Aqueduct prior to distribution. The total number of
service connections is multiplied by the average household size for San Juan (2.77). Since only one of
the four active wells is operating at any given time, only 25 percent of the estimated population will be
apportioned for each well.

Total Population = 1,641 households + 2,838 households = 4,479 x 2.77 = 12,407

Campanilla 1 = 600 gpm = 19.3% = 2,395 x 0.25 = 599 people
Campanilla 3 = Inactive

Campanilla 6 = 500 gpm = 16.1% = 1,998 x 0.25 = 500 people
Campanilla 7 = 500 gpm = 16.1% = 1,998 x 0.25 = 500 people
Campanilla 8 = 500 gpm = 16.1% = 1,998 x 0.25 = 500 people
Candelaria Arenas = Inactive

Super Aqueduct = 1.46 mgd = 1,014 gpm = 32.6%
Total System Production = 3,114 gpm

Vivoni

The Vivoni System is located approximately 3.25 miles south of the site and serves the Dorado
County. The Vivoni system serves a population of 1,728 people.

Sabana Hoyos

The Sabano Hoyos System is located approximately 3.75 miles northwest of the site and serves the
Vega Alta County. The system consists of four active wells; Sabana Hoyos 1 through 3, and
Monserrate. The total groundwater system serves a population of 9,524 people. Information regarding
the percent contribution of each well into the system could not be obtained. Therefore, an apportioned
population for each well is determined by the total population served by the system, divided by the
number of wells contribution to the system. The apportioned population for each well is 2, 381 people.

Sabana Hoyos 1= 2,381 people
Sabana Hoyos 2= 2,381 people
Sabana Hoyos 3= 2,381 people
Monsarrate= 2,381 people

gpm = gallons per minute
mgd = million gallons per day %:; Z
Signature MU} )

Anthony Daniels




Laundry Espinosa
4-Mile Groundwater Population

Total System Total System
Distance Ring System Name Production* Population Well Name Source Capacity Contribution to System (%) Apportioned Population
0-0.25 mile - - - None Identified - - -
0.25-0.50 mile - - - None Identified - - -
0.50-1 mile - - - None Identified - - -
Maguayo 2 300 GPM 2.5 1,172
M 3 600 GPM 5.1 2,390
Maguayo 11,705 GPM 46,864 aguayo ’
Maguayo 4 600 GPM 5.1 2,390
Maguayo 5 900 GPM 7.7 3,609
1-2 miles Vivoni Unknown 1,728 Vivono - - 1,728
Total for 1-2
9,561
Maguayo 6 680 GPM 5.8 2,718
Maguayo 11,705 GPM 46,864
- guay Maguayo 7 1,200 GPM 10.3 4,827
Dorado Urbano 4,671 GPM 29,998 Santa Rosa 1,050 GPM 22.5 8,304
Total for2-3
15,849
Sabana Hoyos 1 - - 2,381
Sabana Hoyos - 9,524 !
. v Sabana Hoyos 2 - - 2,381
3-4 miles
Total for3-4
4,762

GPM = Gallons per minute.




SDWIS Search | Envirofacts | US EPA Page 1 of 1
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* Office of Ground Water
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Search Selections:

State selected: PUERTO RICO

Water system name beginning with: Sabana Hoyos

Population Selected: Very Smail (0-500), Small (501-3,300), Medium (3,301-10,000), Large (10,001-100,000), Very Large (100,000+)
Water System Status: active

Search executed on: SEP-08-2011

Results are basad on data extracted on : JUL-18-2011

List of Water Systems in SDWIS
Information about water systems in PUERTO RICO is maintained by PUERTO RICO DEPARTMENT OF HEALTH -

To obiein additional information about drinking water please cell EPA's Safe Drinking Water hotline at 1-800-426-4781.

Community Water Systema: Water Systems that serve the same people year-round (e.g. in homes or businesses).

Water Systom Name | Countvis) Sarved | Population Servad | Pdmary Water Source Tyoe | Systom Status | Water System 1D
SABANA HOYOS LOIZA 9524 Groundwater Active PR0005587
SABANAHOYOS | ARECIBO 4876 Surface_water Active PR0002822
SABANA HOYOS VEGA ALTA 8524 Groundwater Active PR0O005587

Non-Transient Non-Community Water Systems: Water Systems that serve the same peopls, but not year-round (e.g. schools that have their own water system).
No systems wore found.

Transient Non-Community Water Systems: Water Systems that do not consistently serve the same people (e.g. rest stops, campgrounds, gas stations).
No systemns were found.

Last updated on Tuesday. September 06, 2011
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2POR QUE HAY MINERALES O SUSTANCIAS EN EL AGUA?

Las fuentes de abasto de agua superficiales incluyen: rios, lagos, quebradas y
riachuelos. En la clasificacion de fuentes subterrdneas estdn los pozos y los
manantiales. El agua que llega a estos cuerpos en su trayectoria sobre la superficie
de la tierra o en su paso a través del terreno, puede disolver minerales que estin
naturalmente en el terreno. Ademads, podria arrastrar sustancias que son el resultado
de las diferentes actividades de los seres humanos y los animales.

Es razonable encontrar una cantidad minima de agentes contaminantes en el
agua potable, Incluyendo el agua embotellada. Pero la presencia de estos no significa
necesariamente que exista o que representan un riesgo a la salud. Es importante
orientarse sobre los contaminantes regulados y no regulados en el agua potable y
sus efectos potenciales a la salud. Informacién sobre estos puede ser obtenida en el
Programa de Agua Potable del Departamento de Salud llamando al teléfono: (787)-
777-0150, o en las oficinas locales de la EPA al teléfono: (787) 977 -5870, o la linea
de Agua Potable de la EPA al teléfono (800-426-4791).

.DE DONDE PROVIENEN?

El agua de las fuentes utilizadas en los sistemas publicos, antes de recibir el

tratamlento para convertirla en agua potable, podria tener los siguientes
contaminantes:

e Microbiolégicos - Estos Incluyen virus y bacterias, que pueden origlnarse de:
descargas sanitarias, pozos sépticos, actividades de ganaderia y vida
silvestre.

e Quimicos Inorgénicos - Estos Incluyen sales y metales, que pueden tener
origen natural o son el resultado de las escorrentias de lluvia. Ademds, otros
origenes pueden ser las descargas de agua con desperdicios domésticos o
Industriales, la produccién de gases, aceites o cultivos.

» Plagulcidas y Herbicidas - Estos contaminantes pueden tener origen de una
variedad de fuentes como: la agricultura, escorrentia de lluvia y de usos
residenciales.

e Quimicos Orgénicos - Estos incluyen quimicos organicos sintéticos y volatiles,
que son productos intermedios de procesos industriales y de la produccién de
petréleo. Ademas, pueden tener su origen en gasolineras, escorrentfas de
lluvla y pozos sépticos.

o Radioléglcos - Estos pueden estar presentes en el terreno de forma natural.

Para asegurar que el agua que sale de la pluma en tu casa es segura para
consumo humano la Agencia Federal de Proteccibn Ambiental (EPA) establece
reglamentaciones que limitan la cantidad de ciertos contaminantes en el agua de Jos
sistemas publicos. La reglamentacién aplicable a los sistemas de acueductos es la
Reglamentacién Nacional Primaria de Agua Potable. Esta reglamentacién es
desarrollada por la Agencla de Proteccion Ambiental Federal segtin dispone la Ley de
Agua Potable Segura ("Safe Drinking Water Act") y establece los limites méximos
permitidos para contaminantes en el agua potable y las técnicas de tratamiento



necesarlas. En Puerto Rico, el Departamento de Salud, es la agencia responsable de
implantar y hacer cumpiir esta reglamentacién.

EL ESTADO DE LOS ABASTOS DE AGUA

Otro aspecto Importante sobre las fuentes de aguas es mantener la calldad
evitando su contaminacién y deterioro de su estado natural.

El Departamento de Salud y su Programa de Agua Potable tienen el Programa
de Evaluacién de Abastos de Agua (Source Water Assesment Program, SWAP por sus
siglas en inglés) el cual tiene como objetivo ayudar en la protecclén de estas fuentes
de agua. Se realizaron evaluaciones de las fuentes de abasto y la informacién
obtenida estard disponible al piblico tan pronto concluya el informe. Esta puede
obtenerse en el Departamento de Salud en las oficinas de su Programa de Agua
Potable.

COMO ASEGURAMOS QUE TU AGUA SEA POTABLE

1. Proceso de Tratamlento

El proceso de tratamiento que ofrece la AAA transforma el agua natural en agua
potable, elimindndole las sustancias y microorganismos potencialmente perjudiciales.
Los procesos comprenden la coagulacion, la floculaclon/sedimentacién, la filtracién,
la desinfeccién y su distribucién. E! proceso de tratamiento toma el agua de rios y
lagos y las somete a procesos fisicos y mecdnicos. Uno de estos, coagula o atrapa las
particulas para removerlas del agua. La floculacién es el proceso por el cual los
codgulos se unen entre si para sedimentarse (hundirse) en el tanque donde se
recuperard agua limpla. El agua limpia es filtrada y desinfectada con cloro para
garantizar su potabllidad y cumplir de ese modo la reglamentaclén estatal y federal
de calidad de agua potable.

2. Programa Intenso de muestras realizadas en nuestros laboratorios

Bacteriologia 49,676
Cloro Residual 49,676
Subproductos de desinfeccién 7,408
Inorgdnicos 19,096
Orgénicos 3,359
Deslinfectantes 4,209

3. La certificacién de nuestros operadores, otra medida para asegurar
la calidad del agua potable

La reglamentacién requiere, ademds, tener operadores certificados en los sistemas
publicos de agua. En enmiendas recientes a la reglamentacién federal, se establecen
gufas sobre la certificacién de operadores. Este requisito es para todos los sistemas
de tratamiento de agua.

En la Autoridad de Acueductos y Alcantarillados (AAA), estamos adiestrando a
nuestros operadores para que la Junta Examinadora de Operadores de Plantas de
Tratamiento de Agua Potable y Aguas Usadas de Puerto Rico los evalle y los
certifique segln la reglamentacién existente.



Pagina 1

Sistema: Sabana Hoyos
PWSID: 5587

Informacién Sobre Calidad de Agua Potable

Las enmiendas a la Ley de Agua Potable Segura de 1898, requieren que enviemos a nuestros consumidores un breveinforme sobre la calidad del agua servida
durante al afio y jas fuentes que usamos para supliria. Este Informe resums los resultades obtenidos durante el afio o al periodo reglamentario més reciente y el cumplimiento con
los estdndares y niveles establecidos para agua potable por la Agecia Proteccién Ambiental Federal (EPA, por sus siglas eninglés) y e Departamento de Salud Estatal.

En cumplimiento con las reglamentaciones estatales y federales, la Autoridad de Acueducios y Alcantarillados analiza mas de 90 posibiss contaminantes que pudieran estaren al
agua potable. La gran mayorfa de estos contaminantes regulados no se encontraron en el agua de su sistema. Las tablas que presentaremos a continuacion incluyen
los pocos contaminantes que se encontraron en pequefias cantidades ( detectados ) en su agua y se identifica si alguno excedié los niveles parmitidos. Ademas encontrard
informacién general sobre el agua, los contaminantes, de donde provienen, y los posibles efectos a la salud cuando se exceden los niveles permitidos.

Para informacién adicional sobre este Informe de Calidad de Agua Potable, puede comunicarse con los funcionarios de Cumplimiento y Control de Calidad de su Regitn,
de lunes a viemes al (787) 879-7211 efectivo ef 1 de Julio de 2007.

Informacién importante para la Salud

Algunas personas pueden ser més vuinerables que la poblacion general a los contaminantes que pueden estar presentes en el agua potable. Las personas con su sistema
inmunol6gico comprometido tales como: las personas con céncer que estén reciblendo quimloterapia, las que han recibido fransplantes de drganos, parscnas con VIH/SIDA u
otras con problemas del sistema Inmunolégico, algunos ancianos e infantes, pueden estar especialmente en riesgo de alguna infeccién. La EPA y el Centro para el Control

y Prevenccion de Enformedades, tienen informacién disponible para las personas con riesgo a infecciones por Cryptosporidium y otros contaminantes microbiolégicos,
ia cual puetle obtener lamando a la EPA al teléfono 1-800-426-4791 o en la direccién de Internst www.epa.govisafewater.

¢De donde Proviene ml Agua?

El agua potable que usted consume puede provenir de componentes o fuentes de abasto tanto: superficiales (S), como subtemaneos (G) o una combinacion de ambas.
En su caso, el sistema que le suple agua lo compone:

w3y Pozo Monserrate (G), Pozo Sabana Hoyos | (G), Pozo Sabana Hoyos Il (G), Sabana Hoyos lil (G)

posibles agentss contaminates, La monitoreamos como indicador de la calidad de! agua tratada. Una'alta turbidez pueds interferir con Ia efectividad de la deainfaccion en e

control de microorganismos. Estos organismo pueden provocar sintomas talas como nauseas, cilicos, diamea y dolores de cabeza.

Limites EPA
Parémetro '"“"'uc"" "'"'""""unuc Resultados Fecha Origen Usual del Contaminante
3 [Turbidez (% cummplimiento mas 03NTU | NA N/A NA No Aplica porque su fuenie prindipal es un POZO (Aguas Subleménesas)
bajo NTU) _ L
urbidez méxima (NTU) 1NTU N/A N/A N/A No Aplica porque su fuente principal es un POZO (Aguas Subterraneas)

s 8 la saiud porque su fuents rincipal 68 un

Parémetro NMC Origen Usual def Contaminante
COI?omesFeedes >1 Deasp de o descarga sani
Bacterias Cofiformes Totales >1 Estén presentss en el ambients.
quodagun.puooa" estar ., . P eausur. dlarna. mlunb;o..r;susea. -
dolor de cabeza u olros sintomas. =
5§ [ son bacterias las cuales estén presentes ‘ enel que pieden astar p también y causar dafio potencial.

A TER T — ST

agua'cruda y el historial de resuliados. Se Incluye el periodo de monitoreo mas recients.

de

Niveldo | MCLG | #depunicsque | Valorde la
Parémetro Acclén exceden nivel de acclén | Porcentila 90 Fecha Origen Usual del Contaminante
14 | Cobre (ppm) 1.3 13 0 0.42 2006 Corrosién del sistema de tuberia casers; erosion e depési
{ibdviacion de conservantes de la madera.
17 |Piomo (ppb) 18 0 0 46 2006 Corrositn del sistama da tuberia casera; erosién de depésitos naturales.
17




Sistoma: Sabana Hoyos Pagina 2

PWSID: 5587
Resultados
Contaminantes MROL - NA| NMCL Veaior 1— Rango Focha Origen usual del Contaminants
Quimicos Inorginicos : ; . i Ty 1 i
Fiuoniro (ppm) r 4 0.062 10.033-0082] 2005 de o8 depdetios nahirales; aditivo del agua Guo praviane el deterioro dental; GasCargs de
fébricas de fertiiizantes y aluminio. 1
19] Nitrato [como nitrogeno) (ppm) 10 10 7.5 26-7.16 | 2006 |Escomentia con forfizantes; liviadion de pazos séptoos y sicantaniiado: erosion 46 08
Wamww) ry r) 103 | 003-45 | 2008 |Esusado en el agua para ol control de microbios,
nTruiomlﬁhm{mb) l 5 l 0 I 16 ] 151.7 l ZWmedamuMningmmmVoﬁuM
MmemmaMMn : ; ; _
73 [Trinalometancs 1otal] (ppo) 80 NA | 17.8 NA 2006 If Kiics o subproductos del proceso s desinfoccion dol agua.
99| Adidos Haloacsucos (ppb) 80 NA 13 NA 2006 |R 0 subproductos del proceso de desinfeccion del agua
110 Carbono Total Organico [TOC] i3 i N/A NA NA N/A_ |No apiica porque su fuante principal es un POZO (Aguas Sublamaneas)

Indulmos lnfonnadbn do no regulados qae fuefon mnlbnados duram ulo Ems 80 monnoman para dotormlmrsl.eshn pruems en el awa.
recopllar Informacién quuyudealaEPAadeddlulesmeewlo regularios o establecer niveles permitido.
Contaminante Valor Rango Fodn Orlnon Usual def Contaminante
%6 [Sulfato (opm) 20.7 13.6-20.7 36 foqui 8 establece un NMC y MNMC.
Contaminante Promedio lmportnncla do los usunados Origen Usual del Contaminants
umwmmwuaosymwmamouma ymwmwmddaouumamunuuﬂodoaywn un ﬁseuenda eahbloddaanla
reglamentacién. Las violaclones de muestrao y reporte, no representan lmumpllnuommloaestandam de calidad de agua y oourren cuando no se realiza un muesirea
requerido, o cuando no se cumple con la fecha para someter,un informe. En la sigulente tabia se ancuentran las violacionss de muestreo y reporte por contaminante o grupo
de contaminantesde este sistema para el 2008,
Contaminants Pertodo de Muestreo Muestras Requeridas Muestras Tomadas

Bacteriologla OCTUBRE 2006 10 9
[voc ENE-MAR 2006 1 0

NMC: Nivel Maximo de Contaminants o nivel mas alto permitido en el agua potable. MRDLG: Meta del Nivel Méiximo de un Desinfectants Residual por

Los NMC son establecidos tan carca como sea posibie del MNMC usando la mejor debajo del cualno hay riesgos a la salud conocidos o esperados.

tacnologla disponible. Contaminante: sustancia o materia fisica, quimica, bioldgica o

MNMC: Meta para el Nivel Méximo de Contaminante permitido o el nivel maximo en radiol6gica en el agua.

el agua potable bajo el cual no hay riesgos conocidos o esperados a la salud. Los N/A: No Aplica

MNMC permite un margen de seguridad. nd: no detectable, comparado con el limita de detecci6n de la prueba.

N/A: Nivel de Accién - La concentracién de un contaminante que provocaré que se ppb: partes por billén o microgramos por litro,

realicen acciones como establecar tratamiento para prevenir efectos adversos de salud. ppm: partes por milién o miligramos por litro.

TT: Técnica de Tratamiento - Es un proceso requerido para controlar y reducir el ppt: partes por tilibn o nanogramos por litro.

nivel de un contaminante en agua potable. mrem/afio: miliirems por afio. Medida de exposicion a radionucieidos.

Dispensa y Exenclén: Autorizacin otorgada por el Departamento de Salud (DS) o la pCUL: picocurios por litro. Medida de radioactividad.

Agencia Proteccién Ambiental Federal (EPA, por sus siglas en inglés) bajo clertas NTU: unidad para medir el material particutado en el agua de turbidez

condiciones que permiten no cumplir con un NMC o técnica de tratamiento. 8/N Sistema Nuevo (se incluye informacién recolectada)

MRDL: Nive! Maximo de un Desinfectante Residual permitido en el agua potabile. Max: Méximo Min: Minimo >: signo de mayor que




EL AGUA POTABLE Y LAS CUENCAS HIDROGRAFICAS:
RESPONSABILIDAD DE TODOS

1,

Las cuencas hidrograficas y las represas son partes integrales de nuestro
sistema regional de suministro de agua. iConsérvalas!

Es més efectivo y econémico prevenir la contaminaciéon de los abastos del
agua potable que pagar por el tratamiento o limpieza de los mismos.

Puedes contribulr a la conservacién de los abastos de agua reciclando o
desechando correctamente los residuos domésticos peligrosos no deseados.

El uso de pesticidas y herbicidas puede afectar la calidad del agua. Cerciérate
que uses los productos mds amigables para el amblente y disp6n de ellos
adecuadamente.

No viertas aceite para motores, anticongelantes ni otros materiales téxicos en
los desaglies pluviales. El agua que entra en los desagiies pluviales llega
directamente a nuestros rios y quebradas. iNo los contamines!

No arrojes dlluyentes de pintura, insecticidas, herbicidas ni otros productos
quimicos nocivos por el fregadero.

MEDIDAS PREVENTIVAS

Si experimentas interrupclones en el servicio de agua, asegura hervirla por o
menos dos (2) minutos antes de consumiria.

Sl el agua de algun grifo en particular no se ha utilizado durante seis horas o
mas, deja correr el agua fria hasta que salga de la tuberia tan fria como sea
posible.

Utiliza solamente el agua fria del grifo para beber, cocinar y, especiaimente,
para preparar la formula de bebé.

20 MEDIDAS PARA AHORRAR AGUA Y DINERO

iEmpieza ahora! Sigue estos consejos para reducir el consumo de agua y economiza
en tu factura, ponlo en la nevera o en un lugar visible. Haz que la conservacién sea
parte de tu vida.

Descongela la comida en la nevera desde la noche anterior en vez de usar la
pluma para descongelar. Se desperdicia casi 3 galones de agua por minuto
con ja pluma totalmente abierta.

Cuando laves los platos, no dejes el agua correr mientras enjabonas o
enjuagas.

Usa tu lavadora de platos o de ropa sélo con tandas llenas, podrias ahorrar
1,000 galones 6 3.78 m3 al mes.

Lava tus frutas y vegetales en un reclpiente parclaimente lleno de agua en
vez de hacerlo bajo la pluma.

Verifica las llaves de paso y arréglalas. Es sencillo, barato y puedes ahorrar

140 galones a la semana o cerca de 2 m3 al mes.
Bota paiiuelos desechables y algodones en el cesto de la basura en vez de



echarlos en el inodoro y estaras ahorrando agua por galones.

Dlchate en menos de 5 minutos y ahorra hasta 1,000 galones 6 3.78 m3 al
mes. Una ducha abierta durante 10 minutos gasta 26 1/2 gaiones de agua.
Echa colorante de comida en el tanque del inodoro. Si se colorea el agua en la
taza, tu inodoro tiene un liqueo. Arréglalo y ahorra més de 600 galones 6
2.27 m3 al mes.

Sl tu inodoro es de antes de 1980, coloca un galén pléstico lleno de agua
dentro del tanque para controlar la cantidad de agua que se usa en cada
descarga. Asegurate que no Interfiera con los mecanismos del tanque.

Si tu ducha llena un cubo de un galén de agua en menos de 20 segundos, instala
un cabezal de ducha de flujo reducido (low flow). Te ahorra hasta 500 galones o
casi 2 m3 a la semana.

Clerra la pluma al cepillarte los dientes y ahorra 4 galones de agua por
minuto. Eso equlvale a 200 galones a la semana 6 3 m3 al mes para una
familia de cuatro miembros.

Si la cierras mientras te afeitas, ahorrards mas de 100 galones a }a semana 6 1.5
m3 al mes.

Cierra la ducha mientras te enjabonas y te aplicas el champli o
acondiclonador y ahorra més de 50 galones a la semana o méas de 1 m3 al
mes.

Usa una escoba en vez de la manguera para limpiar la marquesina o la acera
y ahorra 80 galones de agua cada vez.

Pon una capa de viruta organica (mulch) alrededor de las plantas para reducir
la evaporacién y ahorrards clentos de galones de agua al afio.

Dirige los canales y desaglies del techo hacia los arbustos y arboles, o recoge
esa agua y Usala para regar tus plantas.

Minimiza la evaporacion del agua regando tus plantas temprano en la
mafiana, cuando las temperaturas son mas bajas y los vientos mas livianos.
No podes la grama demasiado. Una grama mds aita protege las raices y
conserva mejor la humedad del terreno.

Lava tu carro sobre la grama, aprovecha el agua para ambos fines.

Usa una manguera con pistero y ahorrards mas de 100 galones cada vez. Una
manguera ablerta desperdicia hasta 10 galones por minuto.



MAGUAYO
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Dther Links

* Ovenigy

+ Search

Search Baluctionn:

ftate selected: PUERTO RICQ

Weter system nams contaning: Maguayo

Population Sefected; Vary Smafl (0-600), Smat| (501-3,300), Wodisam (3,301.10,000), Large (30,001 =<100,000),
Very Large (100,000+)

Whter System Siabs: active

Saarch executed on: APROS-20149

Reeuits ave based on dats extracied on : JAN-94-2011

List of Water Systoms In SDWIS
Information wmwmsmPumanfoohmmﬂEammwm.

To ubtsin addilons! informafion sbout drnking woter please 2 EPA's Safe Drinking Watsr hatine at 1-600426.
4791,

Community Water Systoma: Wator Syatenss that sanve the same people year.round {e.0. i1 homess ur businesses).

Water System | Countyfs) | Popuiaion | Primery Wetsr Sowrce System | Water Syptom |
: Nome £ Served Served ; Type Stalus io
| MAZLAYD | PORADD m[ " Gromdwatar Active | PROCOSSSY |

Hon-Trahsient Non-Community Water Systoms: Walsr Systema that sorve the same people. but nat year-roung
{ag. achools thet htve theilr cwn water syatam),

hito.//oaspub.coa.eov/envira/sdw auerv v2.pet list?Pweve name<Maenaead-fin eaarch=fa  £KM014
. 13



SDWIS Search | Envirofacts | US EPA

No systerna were faund,

Transient Nons>ammunity Water Systems: Water Systems thal do not cansisten
feet stops, casmpgruunds, ges sieliona).
No systons were found.

Last updated on Tuescay, Apri 05, 2014

hity-//oaspub.eta govianviro/sdw auerv v2.act list?wsva name=Miowsvndrfan eeserohesfa

Uy seeve the sams peapie {e.g.

4/
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_s_nzder‘ Scott
ERMUDEZ

From: Edgardo.B cuaductospr.
gm gnmmm 18, 201 ?95'54 A =1
o: s
Ce: Jose, : 2eno.
Ge 2cke mm;?mw.wm Dehizse@epamallepa.gov
Good Morning Mr Scolt

In respase to your o-mail the answers are as follows

What is the total system production (welis + super aqueduct)?
The total system production considéring al wells active Is of 16,855,200 gpd

. Whatisﬁaemnﬁbﬁonnfmesuperaqmmctmmwwmoducﬁm?
According to the flow meters readings installed at the super acveduct facllities, the contribution
Is of about 10,692,000 gpd

What are the pumping rates of Maguayo Wells 2, 3, 5, 6, and 7?

MangisSOO'gm,mQuavosjsﬁoogpm,MaguayosIsQDngm,Maguayoslsssogpm,
Maguayo 7 Is 1,200 gpm

Is water from afi the wells and the super aqueduct biended prior to dishibution?
Yes

- Are Maguayo Wells 2, 3, 5, 6, and 7 currently active?
Currently we only have active Maguayo wells 2, § and 7; but we are working to get it all on
service very soon. The Maguayc well 4 Is also active snd &t has a pumping rate of 600-gpm.

Depths or screened interval for each of the wells?
Maguay 2 s 150", Maguayo 3 is 100', Maguayo 4 is 100", Maguayo 5 is 100", Maguayn 6 is 80"
and Maguayo 7 is 1Q00',

. Total population served by the Maguayo system?
1 can't precise this number since the Maguayo wells and tha super acueduct system are blended
prior to distribution. Also Is known that there're 2 lot of Tegal connections In the system.

K you have any other question, please don't hesitate to contact me.

Edgerdo Barmixiez Valantin
Director Auxdiiee Sanior
Area Toa Alle

Cel. (787) 406-9647

Ofic., (787) 870-8222




SAAMDAR G-I

This message js for the designated recipiant and contain privileged, proprietary, or cthervise nformation
I¥ you have received It in error, phas:noﬁfy::ymd;:h,manduébﬁboﬂ byl Prece
Any cther use of the email by you s prohibited, _ |

" deieindnii g o) L2 4

kb obE-be Abir

gf;r "mad:';we 68 pana &l o lon destinatario{s) exchssivernente. Puede contaner informacion que es privilegiada, propietaris
recibido en emor este mensafe, favor ds nofificar af remitants inmediataments v eli -
g_?f'@‘m‘m uso de ‘?te mens#je por su parte queda totaimenta prohibido, nltmine el mensaje originai.

Ll g 1 ag g
it a1

SPPVALPEVD IS
“Erydoe, Beoit" <3 SnyderiWestunSalutions.coms To "Bdasréo.BERMUD
437079 01:08 PM «dnge RIVERAM: . Y VERMGacusductapt cons
u?mMﬁmﬂauWWmlmw
Butjact RE: vgmyn Pybiic Well Syrism

Viewed by: Edgardo SERMUDEZ VALENTINDirAranNoatial ok 041182011 GRSTSE0 AM

Good aflemoon Sentlemen
¥ writing to Rollow-up on my request for information regarding the a

) i AL *2uaye public well systom. We are curvesitly cangy
several enviranmental investigations \n Dorado on behalf of EPA. This Information is netessary tv cornplete these .?.mmm

Pleise tonsider responding in the near future
Thank your

From: Edgardo, BERMUDEZ Bacueductaspr
:m: Wednesday, Aprll 06, 2011 9:04 AM
[+ v riy]

Ces Snyder, Soott

Subject: Re: Maguayo Public Well System

Sealudos Rivera

Por favor vamos a reunkmos para trebajar esta contaeatacitn

Gracies

Edgande Bemildez Valentin
Director Auxiliar Senior
Area Toa Alle

Cel. (767) AUS-8647

Ofic.. {187) 8708222

Ak e bl L
A 2] > et

Seriwseanedd
This message Is for the designated recipient anly end may contain privileged, propriatery, or otherwise privete information.
2
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# you have repeived il in amar, plesse the sander immediately and dalete the original,
Anyolheruaegfmaamalhyyoui: :

ORI

Esle mensaje es pam el o los destinatario(s) exclusivameante, Pueds contener informacitn que es privileglada, propletaria

9
St ha reciida eni srmor este mensaje, favordamﬁﬁwdremmmﬂahmmywmlna gl mensaje original,
Cusiquier ofra uso de-este menssje por su parts queda lotatments prohibido, ) _ngi

caal Ty Y A g

Lt b o thy bPbirhddiy kv
id hd e

L TTY S
NEGROMDI?.
T “Smyder, Sooir” <5.5 ndee@WastonSohuFors bams, Edganin BERMUDEZ
; ALENTINDIrAna/None/ ARAGAAA
Q406802011 OR:40 Al Y

o
Subiect By Maguayo Ptk Vel SystemLink

Wiewed by: Edgardo BERMUDER VALENTINDIrArGaMoriaiAAA ot DSUB201] 080414 A

Saludos:

‘The person |s Eng. Edgardo Eammda.‘

*Snydur, Saot <3 SnyarEWeNeSOINTona.Cous>

D4U082011 0218 PN :: Friguel rarera@acundusionsr Con” <rguel. MangBoueduCospr com>
Sutgoct Magunyn Pubts Wet Systan

Yiswsd by: Edparto BERMUDEZ VALENTINDIAUNGSAAA at 04062011 0674 AN

Good afternoon Migued
'm conducting 8 groundwater study for EPA Region 2 Dorado. m trying 1o obtain information regarding the Maguayo Systerm,
Ustod below |s the Infonmation | nzed. if you®re unfamiliar with the Maguayo System: tan you refer me to someone who [s?

What s the toted systorm production {wells + super agueduct)?

Whatis the contribution of the super agueduct 1o the total system production?

What are the pumping rates of Maguayo Wefls 2, 3, 5, 6, end 77

ts water from ail the wells and the super agueduct biended prior to ditribution?

Are Maguayo Wells 2, 3, 5, 6, and 7 currently ardve?

Depths or screened interval for cach of the wells? .

s > 0@ &

21



. Total papulation served by the Maguayo systom?
Thank you

Scott T, Snyder, CHMM

Principal Project Scientist

Weston Selutions, Inc.

203 Campus Drive, Edison, NJ 08837
Phane: (732} 417-5812

Fox: (732) 417-5808

CONFIDENTIALITY: This cmail and attachments may contain information which is confidential and
propietaty. Disclosure or use of any such confidantial or proprietary information without thg writjen
pevmission of Weston Solutions, Ine. is stricily prohibited. If you received this email in error, plense notify the
sender by retorn e+nsil and delete this email from your sysiem, Thank you

CONFIDENTIALITY: This emaj! and sitachments may contain information which 15 confidentia} and
proprietary. Disclosure or nss of any such confidential Or proprictary information without the written
permission of Wezton Solutions, Inc. is strictly prohibited. If you received this email in exyor, please notify the
Mubynhm&mﬂmﬂm%ﬂuﬁlﬁmwsymnmkm. '
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SD'WIS Search | Envirofacts | US EPA Page 1 o

| S

Bearch Salactions;

Siute selected: PUERTO RICO

Waler aystam nane Peginhing with: Derudo Urbann

Population Selacied: Very Smal! (0-500), Smali (501-3,300), Mediuem (3,301-10,000), Large (10,201-100,000}, Very Large
{100,000+)

Water System Status: active

Search execuled on; MAY-24-2011

Reaults ars hased oo desa wiracied on : APR-44-2011

List of Water Systems In SDWIS
mmmmmlnﬂm“mnmmmmwmmm.

T oblsin additionsl information about drinking water piease cali EPAS Safe Drinking Vieater hoting et 1-800-426-4711,

Community Watsr Syatems: Waler Systoms thal swrvo the seme peopis year-round {e.0, in homea or businosses),

-

WaterSysiem |  Countyls) , Popuiation  Primary WatsrSource |  Symom msymn]
i

Nams Berved Sarved Type | St D
DORADG URBANO | DORADO l 38608 | Greundwater |Ax'ﬁve PROJST

Non-Transient Kon-Camnwmnity Water Systorna: Watar Systems that serve the $ame peopie, hut aot yesr-sound (e.g. schools thay

btto:/foasonb.congov/enviro/adw omerv v2 pet fistPwavs namme=Norsdad] Trhana® fae emomhafan hari £AAMATLY
24



SDWIS Search | Eavirofacts | US EPA. Pagu 2 o

have fheir own water aystem),
No gystams were faund,

Translent Non-Community Water Systams: Water Systems that do notconsistently serve the same peogte a.g. rest stops,
campgrowuds, gas etations),
No aysiems weare found,

Lee! ipdied on Tuseday, May 2, 2014

httny//oasrwth.cna savienvira/sdw onery ¥2 ort TietPurero namrclineadn H thannbfon coambzfon heai  &MAA0TS
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From: Edgardo BERMUDEZ@acueduciospr,
Sone Monday, Agr 18, 2010 1434 AM —
1&: Srydar, Soott =

Subject: RE: Maguayo i Wel Systorn

Mr. Scott-

Amang the wells you mention for the Dorado Urbano systsm, the-only one active at this moment s Santa Rosa
SMBMWHWIMWWM“WdemmMn Wnos)\:‘hn_ mmmmc&m
Service Areg they both combined serves a total of 8,112 housing units. Onthe other hand, the Neveres well {alst perl of

‘The Ric Lejas 1.4 snd 6 are notattive.

The Cempanilias and Gandalgria Arenas systéma serves the Mekro Area. For assiaftance caming to these
plsase conlact M. Javier Rivers Willams. Mr. Rivere Willlams emalls Is a5 follows- javlafwlf&m@ﬂnut:dunbaprm

Edgardo Barmidez Valentin
Director Aundiiar Senior
Ares Tos Alta

Gel. (787} 406-8547

Ofic.. (787) 670-6222

e P %
" TNy ¢ iy & ve e Y
- Wik e

This message is for the designated recipient enly and may contain privileged, p of g
if you have recaived &t in estor, plsase nolify the sender imm  proprietary, or atheewise privete imormation_
Any ather use of the email by you.Is prohibited. er immediately and dslete the original.

Lo Ly
L d Ll L) g

SIANIACEPTY

Este mensaje es para ! o los destinatario{s) axciusivements. Puede contener Informacién que es priviieglada, propietorig

°
St ha recibids en envor esta menssje, favor da notificar al remitente - =
Cusiquier oiro uso de st Mensale por su parte queds lotsliments Mmdat:manlaydmamaaemm.

PrENETA Y

SRAMEAORT
"Sryddes, Seolf” <8 SaycenfiVestrnBobutipns o Yo “Edganto. SERMUDE2@acusducionpt.com®
«Eilgardo. BEAMUDEZ G acusduriospr.
SNt 107 2t [ s
Subject RE: Magusyo Pyblic Well Systom

Vigwed by: Edgesde BERMUDEZ VALENTINDIrArea/NoASAAA ot DA/TE2011 11:3243 ANt

5S¢, Benmudsz Valentin
Thank youl
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From: Edgardo BERMUDEZ @acueductospr.com
Sent: Thureday, April 21,2081 12:45 PM

To: Snyder. Soott

Subject: Re: Sante Rosa Wall

Mr., Staudar

The Sanla Rosa Well hes & production capacity of 1,050 gpin. The super aguaduct contributes with 3,621 gpm,

Edgardo Barm{dez Valentin
Director Auxdllar Seniar
Area Tog Ata

Cel, (T87) 508-8647

Ofic., {787) 870-8222

s - (o "

ool i ey

RN AT

Thhmmmwmﬂbdsaignabdmlpfaﬂmlymdmaympwmm o otherwise private nformat
 yOu heve received & in aor, plesse noilfy the sender rmediaisly snd deists e orighl on.
Any other use of the emedl by you & prohdited, _ a:d‘d e .

Ty riré Ay La
a TRy iy g

invirkirshvedow

Wayua e o los destinatario(s) exclusivamsnte. Pyede contener informaciin que es privilegieda, prapietaris
&i ha racibida en eror este mensaje, favor de nolificar sl remitents inmedistaments i mensaje original
Cusityier oiro uc de esta marisale por su parte queda otaiments prohibida. Ay '

Al id ] Lol L

SApAPEPIAME

mm oL THRR TG minnt ] utoma, anEs
GIIRTTS D814 AM

Viewee by: Edgarc BERMUNEZ VALENTINTDEAsea/Morta/AAA of 04244041 121517 018

Mr, Bermudez
Can you provide me with a breakdown of how much water is pumped from Sants Rosa and what the cont
Agueduct i3 to that system? tibution of the Super

Scott T. Swyder, CHMAM

Principol Project Scientist

Weston Solufions, Xnc,

203 Campus Drive, Edison, NJ 08837
Phonie: (732) 417-5812

Fax: (732) 417-5801
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CONFIDENTIALITY: This email ind attachments may contain information which is coufidential ang
proprietary, Disclosure or use of any such confidential or Proprietary information without the written
Permission of Weaton Solutions, Inc. is strictly prohibited. If you voccived this email in esror, please notify the

sender by retura o-mail and delete this emneil from your sysl

em. Thank you
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CAMPANILIA/CANDEL ARIA ARENAS
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AN LPALLIAS ALA \BLAICSAT LS WGLE SYSIETNS ' ‘ Page 1 of 2

RE; Campaniiiss and Candelaria Well Systems
m.qmmmm mm.wnmumw.m;
Sonl) eudrwetey, My 25, 2t d:0f W

Te By, St

8 SRR DERAL e am

Gixxt gfomeny,
tmmmmmmmmm

1- Are the Lampasile «oe Sanciels I AFRAESSEXrcdn votmes ar o e Wonigd topriiee? You fattm bo bgiace the T & vadng:
¥ ol - 2 I ET TR SPRETI Y - ¥ & E
WD Soparaler aputions Jsaraoe OO auBeeettop B thay A SGoumi prtains. T il i

Are N sisiaraiss ewct iy it the sTVICE B 2 OOt of Fper S0 et and witbe a5 a0 iassibed W 2N sty tiwrsted sopedve
2+ Thoa punrring redes 1or e aels 310 Qo in gedang PRy (GFEY. s nmempsto bt wary fou G N pumieiog retes scToorlyin gals-sparming s
g 3

€832 1, w5 5 reror. The unk shutAl e G PO
F Wi | et by 2EncO TR ADE 1S ante Lnpih of pieBeA e dhop. 2t r2ebane o witony SEEI 15 0 walsys 45t Qv s tha watar
Aoy

mmwmwmm
k-

AN
COUT201+ AREE Bxijort RS SARpaniiie end Cuntituls Wol syitsva

TAmRS by Ade O LIVDNSS XU CNODIORRAZIN WA o1 SIS0 39 4557 Poy

Smd mueving W Cuinones
Coaddyou plapre clartly 2 Pewr of the statlitize yoy ¥ted biow:

1 knaiheCumpenily o Condsile 0y KMES T SYFTISHS OF wre thay Mhandnd tosnther-? Yo, see lsdisnn ‘ wyebem (6 welsh; howawes
mx’%%ﬂﬁMWMM;ﬁa*ummm; S SRS ratmane ' s
z Pnphg wolls e ghn 2 webiabus pev day (67O}, This seers 1o b vevylder, dpe'nie ; 1% Ly fallots gmrrdmita H

3 wWintimeswhy sieencdintanvals s ant thetength of scesiwtion Jerday, Bul sther st whas dastha 1s :;ﬁ;mm the ufl't;: Saun

Tharzke vali wysin far ygu help,

Gond toming 3. Bnayder; .
mwm,@mdhmﬂmmqummmMMn

e oo iy P
b RYEE mrahiy anx Gam 1.2 & 7, Band Cangelaria ,
opermtion, bit Canprarils ¢ 8,7onc & oo stand by. Avkully the 'mnﬂhmum -] u&ﬁm &m&&‘&‘u

oo T cupaciiss of the wels are

4 Alereo
2 Wit is 019 contifbution of the super agueduct o cack gystam?
Tho 6uper dqueckacl waisr amve ot ta 102G tanks. Near of this mnke there B & pamp statico kntwh s Peps) This stekon hos 6 pumps, Each ifnp Yas

WmelW.MWAMIWNMNMFMA&MCGSFt‘siah . SNSHM
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Fuli LaipmIGIS UG \HOUCIETY. WEIL YYSiems Pape 2 of 2

- eupacily of 2 2000PM. Lisusly gnvly one i In operatian aret through 3078 sipe, Thie as diftetsnt ramitecfions, Crve of Sis b tha
mmbmwmmmmwmwﬁma%.Mmﬂmmmgn’hhmawc
ocse raarhem. OF s fora the conirtuiion (s aprox. 4.4EMGD
s—mmhm«mmmdﬁm

e pireened intnrvals an 24hitayfmesh, the wail ar9 &n apemion.
hmhf-wmmwmwﬁuﬂnuumnhmm

Tha 104 Aimberof sarvice acnnection for Cetdetuin sysiem am 1841 and or Campesita system o8 2,838

We hepo iy infonmartion ctariies your doubls, mmmwmmmmmmmn

.

Thia measage is & the deaignated recipient only and may oontain priviisged, propriatary, or otherwine privak ormation,
i'you have recaived 2 in exvar; plasse the senler immediataly end dejots the E
APy Gl 19 0f 1 & by 3o e e o

Este menssje ea paze el © ks dostinatariols) WWMMMMMHMWO

"5 i recibido en enor eats Ewvor da notificar al remitanta innvedistemente sfving ol menasaje erignad
Cusiguier otro uao de esfe Por &u parte 4yuda intakments prohiblkio. 4 y

.Wzmswummmmwﬁmn‘mmm . Disciosame o use of
oonfideatial o propeietry Sor withowt tho weitten permission of Weston Sohtirs, Yo § ¥ A Sy sl
hm’mmhmb’mmﬂm&mﬂhmmmnmm you scveived this exyej]

oy

Thismessage is for the deelgnated recipient onfy and may oontain proprietary, or otharwise private information,
H you have recehvadt i in e, pisise notity the sender immediately and lete the ariginal,
m%mmdumwéwumnm 3

E£sts manaajs as pars & o los destinateriofs) exciusivamente. Puode canenes informeciin que es mivileginda, propiatarts ¢

pefvada
81 ha recitido en enor aats mansaje, favor de nofificar ot remilents inrmediztaments: oimine el mensaje orignal.
mmAmumanmmmmm Y 2

hm#lmﬂ.mmduﬁonmiowmww.mtn&jdm cAAAACTIRFiGsh  €24Ma1
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oA SUAIL FAVLMIAL, L USRI DA ~ TUGL OLIEE - AIRCNICAN FACItmaer fage 1 of 2

PACY SHEET

8an Juan Municiplo, Pustia Rico

2005-2008 American Community Survey B.Vear Estimates - what'e thia?
Data Profile Highlights:

ummmmummuum:uommmmywh Populatian Estimates Progeam.

ROTE: Azhough the Amarican Comvaunity Suney (ACS) profuces pulplion, Sermogrephic ant ho enil estirmates,
ubmammmummmaﬁmmmnﬁmmumm L

:  the official extimates of Ehe
Sopuistion foxr tha ngtion, ststes, counes, cilies wnd bowne afid extimates of housing Galts for e%aias & oouTie,
_ ; Margin of
Aversge hovsshald size 27 hm(;s T HO02  map
Average tamily sixe 349 (24] a1 0,04
Poputafion 25 yeare and ovar 287244 Sy
sthogl graduate or higher i 84.6%
malofs degree Ofl'ﬁl‘:h 38 M1 27 5% g '.;':’;
P s ar, pogeieton 18 yewa and 15114 46 109% W8 mep
With m Disahiiity
Foni:n bom lﬂ,lgon l‘?.g uﬁ -ti-!.1§ map
e o, St adpacied {ropiston 8162 WA S22 w113
Femate, Now marad, axnept separated 57438 200  a8A% 1288
(population 16 years and over)
e e e T TR R
Household pogrilation 412,089 HAAT?
Group quaniers pogulation 1y % 0 114
Eccnomic Charactsrtstica -ehow mors > Estimate  Percont (33 Mm""'
In fabor forca {nopulation 18 years and over) 183.503 538  650% *n1,823
Mpan iravel time to wark in minues {(workere 18 258 00 252 w04 ::‘
yeos endover) ;
iedian family inooma {n 2008 Infafon-adjusted 28270 o &8s +184  map
WMQ@WW 15,507 0 Zross +.330
Familios beiow poverty lavel KD M3 ag +08
individuals beiow poverty fevel 00 W8 138 +08  map
Hm Characisriotics - ahow more > M Percart U.B, h’%‘m?f
Total hovsihg unite 178282 +H-a84
Ocoutied hiwsing units 148,302 837 88.2% 4,118
Ouwner-octupled howsing units 86417 §72 68.0% 1,085
Renter-accupled housing units 63,885 425 23.1% *£1.105
Vatant housing units 28,880 183 11.8% 1034
Ovwnerocoaupied homes 88417 +11,086
Medlan value (dolisrs) 161,800 (X} 1885400  +11813 m
dmwtm) i 1083 00 1488 19
With s -
Not morigaged (doliars) ' ) 4w oy

Tittp-/factiinder.census. gov/serviet/ ACSSAFFFacts? event=ChangeGeoContexiyeo id=.. $/2572011
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Snaat wmas) LeAtilsmagiinty o wins Ms dbenty ¢ INM'MMIWII'M'IW P'gczotz

ACS Domagraphic Eatimates - show more >> Estimate Percant  US. "'"{;;'.
Total peputation 424 852 -
Male 186,708 465 493% Mot aod
Femeale 228,854 559 50.7% e
Median age {years) nr gg 38,6 01 map
Under 5 yeara 24 518 A 6.9% frpd
18 years and over 20007 S 784% oak
64 years and over : 63,230 181 126% e
Qne race 402,045 54.9 97.8% ++1,708
Whitte ; 286,864 8r8 T4.49% +3205 map
8lack or Alifican 19S5 124% 2806 mep
American indlan and Alasia Notive 1727 04 3.8% +#350 wap
_ 4204 1.0 4.4% 4847 owp
Native Hawdn and Othor Paclfic talander 14 0.0 G.1% +h24  mep
Soma ather 40,133 BSs 5.8% +2229  mep
Two or more races 21,07 6.1 22% W75 map
Hispanic ar Latno {of any race) 418,860 862 154% +H-T4

MU&WM&MWW Sunmy

Explanstion of Symbols:

oo, Thet sreeclian Gits i e lowest inlsevat or upper MMsval of an apen-endad distibisign, A glatiatical bevst s rot BEprORTiate.
beeeen _ The @atimate I8 tontraind, & statistical teet for sarmpling vertabatty i oot eppropetals

N « Derln for this aves canmot o displayed baciuse the number of sarmplp oS 18-t Ama,
w-m?dua spplicabln or nof evaiistie,

The (sibam POF or symbal wmnmmummmmmm.nmmhmw
: wihyich wob site.

MPJMMM.QUVIM&HACSSAMM?_MWW W= 52572011
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VIVONI
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SDWIS Search | Envirofacts | US EPA Page 1 of 1

W1 oooonpop_umwooooa.pop_wmmtm_mwm_ww_mﬁmmm_wmmm_m&m_m_m

L 1l
Envirofacts
Search
SDWIS
" Search Results Ocfper Links
* Quarvigw
4 * Search
* Mogel
* Law
* SOWIS Search User Guide
i< Rt e - Comedllia
] * Office of Ground Water
Search Seluctions:

State selected: PUERTO RICO

Water systam name contalning: Vivoni

Population Selected: Very Smail (0-800), Small (501-3,300), Medium (3,301-10,000), Large (10,001-100,000), Very Large (100,0004)
Watsr System Status: active

Search executed on: AUG-31-2011

Results are based on data extracted on : JUL-19-2011

List of Water Systems in SDWIS
information about water systems in PUERTO RICO is maintained by PUERTO RICO DEPARTMENT OF HEALTH .

To obtain additional information about drinking water piease cail EPA's Safe Drinking Water hotfine at 1-800-426-4791.

Community Water Systems: Waler Systems that serve the same people year-round (e.g. in homes or businesses).

Water System Nome | County(s) Served | Popuation Served | Primary Wator Source Type | System Status | Water System 1D
VIVONI DORADO 1728 Groundwater Active PRO005617

Non-Translent Non-Community Water Systems: Water Systams that serve the same people, but not year-round (e.g. schools that have their own water system).

No systems were found.

TmmMNonCMWahrSyﬂm:WntuSydeomwMMhampmle (e.9. rest stops, campgrounds, gas stations).
No systems were found.

Last updated on Wednesday, August 31. 201

http://oaspub.epa.gov/enviro/sdw_query v2.get list?wsys name=Vivoni&fac search=fac...
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;Como
tterpreto mi
Informe de
Calidad del
Aqua?

Nuestro
proceso de
filtracion de
agua

El proceso de filtracion que ofrece fa AAA transfor
sustancias y microorganismos potencialmente perjudid

Los procesos comprenden ta coagulacion, la floculad
i distribucion.

El proceso de filuracion toma el agua de rios y lagos y la somer
las particulas para removerlas del agua. Lz floculacion es el proc
(hundirse) en el tanque donde sc recuperard agua limpia. Esta e
y cumplir de ese modo la reglimentacion estatal y federal de c

%Kt?:conozcas que cuando se medo nlgl'm nlvd no significa
que tu salud se va a afectar inmediatamente. Cuando ocurre
aiguna excedencla, de inmedianto el sistema comienza a hacer
notificaciones piiblicas por radio o prensa, se toman acciones
correctivas y se realizan andlisis adicionales hasta certificar que
el agua sea segura para tu consumo.

ﬁeglamemaenén de
.Agua Potable

'Para asegurar que el agua que
isale de la pluma en tu casa
les segura para consumo
“humano, la Agencia Federal
' " de Proteccion Ambiental (EPA)
establece mﬂamenuclones que limitan la cantidad de ciertos
contaminantes en los sistemas plblicos. La reglamentacién
aplicable a los sistemas de acueductos es la Reglamentacién
Nacional Primarla doAgua Potablo Esta reglamentacién es
duanolla por W :PA Mnhdsponelal.oydem Potable
{\(‘;?ffe’_lbﬂ king Wat "!@c:") y_establece los limites
'rx/ U‘W;ﬂh 3 ,Z’:v leumGYhS
sliminarios.

Llestado de
los abastos

de agua

éPor qué
74 mfiuyamfm

I sustancias en el
' agua?

Las fuentes de abasto superficiales incluyen: rfos, lagos, quebradas
y riachuelos. En la clasificacién de fuentes subterrineas estin
lospomsylosmmnﬂales.ﬂaguamellegaaesmaaerpos
de agua y en su trayectoria sobre la superficie de ka tierra o
en su paso a través del terreno, puede disclver minerales que
estin naturalmente en el terreno. Ademds, podria arrastrar
sustancias que son el resultado de las diferentes actividades de
los seres humanos y los animales.

Es razonable encontrar una cantidad minima de agentes
contaminantes en el agua potable, incluyendo la embotellada.
Pero la presencia de estos no significa necesariamente que exista
© que representan un riesgo a ka salud. Es importante orientarse
sobre los contaminantes regulados y no regulados en e! agua
potable y sus efectos potenclales a la salud. informacién sobre
estos puede ser obtenida en el Programa de Agua Potable del
Departamento de Salud llamando al teléfono: (787)-777-0150,0
en las oficinas locales de |a EPA al teléfono: (787) 977 -5870,0 la
linea de Agua Potabie de la EPA al teléfono (800) 426-4791.
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Sistema: VIVONI Pagina 1
PWSID: 3617

Las jendas a la Ley de Agua Potable ura de 1998, requieren que enviemos a nuestros consumidores un breve informe sobre fa calidad del
agua servida durente el afio y las fuentes que usamos para supliria. Este informe resume los resuftados obtenkios durante el afic o el periodo regiamentario més
recients y el cumpilmiento con los esténdares y niveles establecidos para agua potable por ia Agencia de Proteccibn Amblental Federal (EPA, por sus siglas
en Inglés) y ei Departamento de Salud Estatal.

En cumplimisnto con las reglamentaciones estatales y federales, ia Autoridad de Acueductos y Alcantarilados analiza més de 80 posibles contaminantes que pudieran
ester en el agua potable. La gran mayoria de estos contaminantes reguledos no se encontreron en el agua de su sistems. Las tablas que presentarsmos
a continuacién incluyenios pocos contaminantes que se encontraron en pequefias cantidades (detectades) en suagua y se identifica sl aiguno excedid los

niveles permitidos. Ademés encontrars informaci6n generai sobre el agua, ios contaminantes, de donde provienen, y los posibles efectos a la salud cuando se axceden
los niveles permitidos.

Para informacién adicional sobre este Informe de Calidad de Agua Potable, pusde comunicarse con los funcionarios de Cumplimiento y Control de Calidad
de su Regitn, de lunes a viemes al(7g7) 879-7211 efectivo el 1 de jullo de 2011.

N Pos ot T

Algunas personas pueden ser més vulnerables que ia poblacién general & los contaminantes que pueden estar presentes en el agua potabie. Las personas
con su sistema inmunocitgico comprometido tales como: |as personas con cfincer que estdn reciblendo quimioterapla, las que han recibido transplantes de
6rganos, personas con VIH/SIDA u otras con problemas dej sistoma inmunoi6gico, alguncs anclancs e infantes, pueden estar especialmente en riesgo de
alguna infeccién. La EPA y el Centro para el Control y Prevenccién de Enfermedades, tienen ' Informacién disponible para las personas con riesgo a

infecciones por Cryptosporidium y otros contaminantes microbioitgices, la cual puede obtener llamando a ia EPA al teléfono 1-800 -426-4791, 6 en ia
direccién de intemet www.epa.gov/safewater 6 www.cde.gov

El agua potable que usted consume puede provenir de componentss o fuentes de abasto tanto: superficiales (8), como subterrdneos (G) o una combinacién
-é da ambas. En su caso, el sistema que |e suple agua lo compone:
Pozo Vivonl (G)

Parémetro WMC MNMC |  Resultados Fecha Origen Usual del Contaminante
3 [Turbidez (% cumplimisnto mas baja) 03 NTU NA NA NA No Aptca - 51 fuents principal €5 un POZO (AgUas SuBeminsas]
8 |Turbidez méxima (NTU) 1NTU NA N/A NA No Apiioa - 5u fugnie pivcipal ¢ un POZ0 (Aguas Bublminass)

Origen Usual del Contaminante
) sankara.

prasentes en el ambisnta.

T T, TS TP R TR T ST PR

T =

{GRO Y0 e & =
La frecusncia en que s monitorea ¢ plomo y cobre dependard de fas fuentes de agua cruda y o histortal de resuitados. Se incluya el pertodo de monitoreo méas recients.
Wil do ¥ de punios que oxceden|  Valorde la
Parametro Acclén | MNMC nivel de accién Percentila 60 Focha _ Origen Usuai dsl Contaminante
14 |Cobre (ppm) 13 1.3 1 0.729 2010

Corvosion dei sistema da tuberia casera; erosién de depésitos naturales;
defn "

15 0 g ..Q;g'” 2010
- —_ - - o - - - e

ifios qus tomen dicha agua puede experimentsr y mostyar retardo en su desamolio fitico o mental. Pueden mostrar pequefias deficiencias en habilidedes de aprendizsje y stencidn. Los adulios, por muchos,
desarolar problemaa del fifidn o presiin sanguinea ata,

Viclacionien) el ). it AT B 1Y el : 2
en el musstyeo realizado en ol sistama Vivonl, E! plomo pusda Usgar el agua patable por Ia corrosién de ias tuberias, soidaduras y acoesorios de tuberias dentro y fusra de la casa, Al momento de
otros para ientificar las causas y controlar la corosividad. Ademas so evalua e! sisteme para determinar tretamiento adicionsl que pusda api para lar la d
a8 tubert
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Sistema: VIVONI
PWSID: 5617

Pagina 1

Ténnlmu y Deﬁnlelonu

NMC: Nivel Méximo de Contaminante o nivel m4s alto permlﬂdoen ol agua potable.
Los NMC son establacidos tan cerca como sea posible del MNMC usando la mejor
tecnologia disponibla.

MNMC: Meta pama ef Nivel Méximo de Contaminante permitido o el nivel méximo en
ol agua potabis bajo el cual no hay riesgos conockios o esperados a la salud. Los
MNMC permiten un margen de seguridad.

NA: Nivel de Accién - La concentraci6n de un contaminante que provocari que se
realican acclonss como establecsr tratamiento para prevenir efectos adversos a la
salud.

TT: Técnica de Tratamiento - Es un proceso requetido para controlar y reducir el
nivel de un contaminante en agua potable.

Dispensa y Exoncién: Autorizacitn otorgada por 6l Departamento de Salud (DS) o la
Agencia de Proteccién Amblental Federai (EPA, por sus sigias en inglés) bajo
clertas condiciones que permiten no cumplir con un NMC o técnica de tratamiento.
MRDL: Nivel Maximo de un Desinfectante Residual permitido en el agua potable.

MRDLG: Msta dei Nivel Maximo de un.Desinfectante Residual por
debajo dei cual no hay riesgos a la salud conocidos o esperados.
Contaminante: sustancia o materia flsica, quimica, blolégica o
radiol6gica en el agua.

N/A: No Aplica

nd: no detectable, comparado con el iimite de deteccién de ia prueba.
ppb: partes por bilién © microgramos por litro.

ppm: partes por milién o miigramos por litro.

ppt: partes por trilibn o nanogramons por litro.

mrem/afio: mifirems por afio. Medida de exposicién a radionucisidos.
pCVE: picocurics por iiro. Medida de radioactividad.

NYU: unidad para medir el materiai particulado an ei agua de turbidez
§/N: Sistema Nuevo (se inciuys informacién recolectada)

Max: Maximo Min: Minimo >; signo de mayor que
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SDWIS Search | Envirofacts | US EPA

W@mw:wooo&pop_sewﬂ 00000&pop_serv=100001&sys_status=active&pop_serv=8wsys_id=&fac_state=PRé&last fac_name=&page=1&query_results=&total_rows_found=

Envirofacts

Search
| sbwis o
'.'-:" Search Results r Links
. * Overview
* Search
 Model
* Law
« SDWIS Search User Guide
- ConaLs
* Qffice of Ground Water
—and Drinking Water
pon
an
| Ervm
L

Search Selections:

State selected: PUERTO RICO

Water system name beginning with: Sabana Hoyos

Population Selected: Very Small (0-500), Small (501-3,300), Medium (3,301-10,000), Large (10,001-100,000), Very Large (100,000+)
Water System Status: active

Search executed on: SEP-06-2011

Results are based on data extracted on : JUL-18-2011

List of Water Systems in SDWIS

Information about water systems in PUERTO RICO is maintained by PUERT! DEPARTME| F HEALTH .

To obtain additional information about drinking water please call EPA’s Safe Drinking Water hotline at 1-800-426-4791.

Community Water Systems: Water Systems that serve the same people year-round (e.g. in homes or businesses).

Non-Transient Non-Community Water Systems: Water Systems that serve the same people, but not year-round (e.g.

Water System Name | County(s) Served | Population [ i Sour System Status tem ID
SABANA HOYOS LoIZA 9524 Groundwater Active PR0O005587
SABANA HOYQS ARECIBO 4976 Surface_water Active PR0002822
SABANA HOYOS VEGA ALTA 9524 Groundwater Active PR0005587

No systems were found.

schools that have their own water system).

Transient Non-Community Water Systems: Water Systems that do not consistently serve the same people (e.g. rest stops, campgrounds, gas stations).
No systems were found.

Last updated on Tuesday. September 06, 2011

http://oaspub.epa.gov/enviro/sdw_query_v2.get_list?wsys_name=Sabana+Hoyos&fac_sear...

44

9/6/2011



¢POR QUE HAY MINERALES O SUSTANCIAS EN EL AGUA?

Las fuentes de abasto de agua superficiales incluyen: rios, lagos, quebradas y
riachuelos. En la clasificacion de fuentes subterraneas estan los pozos y los
manantiales. El agua que llega a estos cuerpos en su trayectoria sobre la superficie
de la tierra 0 en su paso a través del terreno, puede disolver minerales que estan
naturalmente en el terreno. Ademas, podria arrastrar sustancias que son el resultado
de las diferentes actividades de los seres humanos y los animales.

Es razonable encontrar una cantidad minima de agentes contaminantes en el
agua potable, incluyendo el agua embotellada. Pero la presencia de estos no significa
necesariamente que exista o que representan un riesgo a la salud. Es importante
orientarse sobre los contaminantes regulados y no regulados en el agua potable y
sus efectos potenciales a la salud. Informacion sobre estos puede ser obtenida en el
Programa de Agua Potable del Departamento de Salud llamando al teléfono: (787)-
777-0150, o en las oficinas locales de la EPA al teléfono: (787) 977 -5870, o la linea
de Agua Potable de la EPA al teléfono (800-426-4791).

¢ DE DONDE PROVIENEN?

El agua de las fuentes utilizadas en los sistemas publicos, antes de recibir el
tratamiento para convertida en agua potable, podria tener los siguientes
contaminantes:

e Microbiolégicos - Estos incluyen virus y bacterias, que pueden originarse de:
descargas sanitarias, pozos sépticos, actividades de ganaderia y vida
silvestre.

e Quimicos Inorgénicos - Estos incluyen sales y metales, que pueden tener
origen natural o son el resultado de las escorrentias de lluvia. Ademas, otros
origenes pueden ser las descargas de agua con desperdicios domésticos o
industriales, la produccion de gases, aceites o cultivos.

e Plaguicidas y Herbicidas - Estos contaminantes pueden tener origen de una
variedad de fuentes como: la agricultura, escorrentia de lluvia y de usos
residenciales.

e Quimicos Orgéanicos - Estos incluyen quimicos orgénicos sintéticos y volatiles,
que son productos intermedios de procesos industriales y de la produccion de
petréleo. Ademas, pueden tener su origen en gasolineras, escorrentias de
lluvia y pozos sépticos.

e Radioldgicos - Estos pueden estar presentes en el terreno de forma natural.

Para asegurar que el agua que sale de la pluma en tu casa es segura para
consumo humano la Agencia Federal de Proteccién Ambiental (EPA) establece
reglamentaciones que limitan la cantidad de ciertos contaminantes en el agua de los
sistemas publicos. La reglamentacion aplicable a los sistemas de acueductos es la
Reglamentacién Nacional Primaria de Agua Potable. Esta reglamentaciéon es
desarrollada por la Agencia de Proteccion Ambiental Federal segun dispone la Ley de
Agua Potable Segura ("Safe Drinking Water Act") y establece los limites maximos
permitidos para contaminantes en el agua potable y las técnicas de tratamiento

45



necesarias. En Puerto Rico, el Departamento de Salud, es la agencia responsable de
implantar y hacer cumplir esta reglamentacion.

EL ESTADO DE LOS ABASTOS DE AGUA

Otro aspecto importante sobre las fuentes de aguas es mantener la calidad
evitando su contaminacién y deterioro de su estado natural.

El Departamento de Salud y su Programa de Agua Potable tienen el Programa
de Evaluacién de Abastos de Agua (Source Water Assesment Program, SWAP por sus
siglas en inglés) el cual tiene como objetivo ayudar en la proteccién de estas fuentes
de agua. Se realizaron evaluaciones de las fuentes de abasto y la informacion
obtenida estard disponible al publico tan pronto concluya el informe. Esta puede
obtenerse en el Departamento de Salud en las oficinas de su Programa de Agua
Potable.

COMO ASEGURAMOS QUE TU AGUA SEA POTABLE

1. Proceso de Tratamiento

El proceso de tratamiento que ofrece la AAA transforma el agua natural en agua
potable, eliminandole las sustancias y microorganismos potencialmente perjudiciales.
Los procesos comprenden la coagulacion, la floculacién/sedimentacion, la filtracion,
la desinfeccién y su distribucién. El proceso de tratamiento toma el agua de rios y
lagos y las somete a procesos fisicos y mecanicos. Uno de estos, coagula o atrapa las
particulas para removerlas del agua. La floculacién es el proceso por el cual los
coadgulos se unen entre si para sedimentarse (hundirse) en el tanque donde se
recuperard agua limpia. El agua limpia es filtrada y desinfectada con cloro para
garantizar su potabilidad y cumplir de ese modo la reglamentacion estatal y federal
de calidad de agua potable.

2. Programa intenso de muestras realizadas en nuestros laboratorios

Bacteriologia 49,676
Cloro Residual 49,676
Subproductos de desinfeccion 7,408
Inorgdnicos 19,096
Organicos 3,359
Desinfectantes 4,209

3. La certificacion de nuestros operadores, otra medida para asegurar
la calidad del agua potable

La reglamentacion requiere, ademas, tener operadores certificados en los sistemas
publicos de agua. En enmiendas recientes a la reglamentacion federal, se establecen
guias sobre la certificacion de operadores. Este requisito es para todos los sistemas
de tratamiento de agua.

En la Autoridad de Acueductos y Alcantarillados (AAA), estamos adiestrando a
nuestros operadores para que la Junta Examinadora de Operadores de Plantas de
Tratamiento de Agua Potable y Aguas Usadas de Puerto Rico los evalie y los
certifique segun la reglamentacion existente.
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Sistema: Sabana Hoyos
PWSID: 5587

Informacién Sobre Calidad de Agua Potable

Las enmiendas a la Ley de Agua Potable Segura de 1996, requieren que enviemos a nuestros consumidores un breve informe sobre la calidad del agua servida
durante el afioy las fuentes que usamos para supliria. Este informe resume los resultados obtenidos durante el afic o el periodo reglamentario més reciente y el cumplimiento con
los estandares y niveles establecidos para agua potable por la Agecia Proteccién Ambiental Federai (EPA, por sus siglas eninglés) y el Departamento de Salud Estatal.

En cumplimiento con las reglamentaciones estatales y federales, la Autoridad de Acueductos y Alcantarillados analiza mas de 90 posibles contaminantes que pudieran estaren ei
agua potable. La gran mayoria de estos contaminantes regulados no se encontraron en el agua de su sistema. Las tablas que presentaremos a continuacién inciuyen
los pocos contaminantes que se encontraron en pequefias cantidades ( detectados ) en su agua y se identifica si alguno excedié los niveles permitidos. Ademés encontrars
informacién general sobre el agua, los contaminantes, de donde provienen, y los posibles efectos a la salud cuando se exceden los niveles permitidos.

Para informacién adicional sobre este Informe de Calidad de Agua Potable, puede comunicarse con los funcionarios de Cumplimiento y Control de Calidad de su Regién,
de lunes a viemes al (787) 879-7211 efectivo el 1 de julio de 2007.

Informacion Importante para la Salud

Algunas personas pueden ser mas vulnerables que la poblacién general a los contaminantes que pueden estar presentes en el agua potable. Las personas con su sistema
inmunolégico comprometido tales como: las personas con cancer que estan recibiendo quimioterapia, las que han recibido transplantes de 6rganos, personas con VIH/SIDA u
otras con problemas del sistema inmunolégico, algunos ancianos e infantes, pueden estar especialmente en riesgo de alguna infeccién. La EPA y el Centro para el Control
y Prevenccion de Enfermedades, tienen informacion disponible para las personas con riesgo a infecciones por Cryptosporidium y otros contaminantes microbiolégicos,
la cual puetle obtener llamando a la EPA al teléfono 1-800-426-4791 o en la direccién de Internet www.epa.gov/safewater.

¢De donde Proviene mi Agua?

El agua potable que usted consume puede provenir de componentes o fuentes de abasto tanto: superficiales (S), como subterraneos (G) o una combinacién de ambas.
En su caso, el sistema que le suple agua io compone:

—*Pozo. Monserrate (G), Pozo Sabana Hoyos | (G), Pozo Sabana Hoyos il (G), Sabana Hoyos IIl (G) 4 i ——

TURBIDEZ

La Turbidez es una medida de la transparencia o contenido de particulas en el agua. Se utiliza como Indicador de cuan efectivo es el proceso de fiitracion en la remocion de
posibles agentes contaminates. La monitoreamos como indicador de la calidad del agua tratada. Una alta turbidez puede interferir con la efectividad de ia desinfeccion en el
controi de microorganismos. Estos organismo pueden provocar sintomas tales como nauseas, ciicos, diarrea y dolores de cabeza.

Limltes EPA
Parémetro NMC MNMC Resultados Fecha Origen Usuai dei Contaminante
3 |Turbidez (% cummplimiento mas 0.3NTU N/A N/A N/A No Aplica porque su fuente principal es un POZO (Aguas Subterraneas)
bajo, con 0.3 NTU)
6 |Turbidez maxima (NTU) 1 NTU N/A N/A N/A No Aplica porque su fuente principal es un POZO (Aguas Subterraneas)

Efectos Potenclales a la salud (*******) &
3 INo hay efectos a la salud porque su fuente principal es un POZO (Aguas Subterraneas)

6 INo hay efectos a la salud porgue su fuente principal es un POZO (Aguas Subterraneas)

BACTERIOLOGIA
Limites EPA
Parametro NMC MNMC Resuitados Fecha Origen Usual dei Contaminante
2 |Coliformes Fecales >1 0 1 2006 Desperdicio de animales o descarga sanitaria.
5 |Bacterias Coliformes Totales >1 0 3 Enero Estan presentes en el ambiente.
.

Efectos Potenclales a la salud ("******}
2 |son bacterias cuya presencia indica que el agua puede estar contaminada con escremento animal o de humana. Los microbios en estos desperdicios pueden causar diarrea, calambre, nausea,

dolor de cabeza u otros sintomas.
5 |son bacterias las cuales estdn presentes naturalmente en el ambiente y son utilizadas como indicador de otras bacterias que pueden estar presentes también y causar dafio potencial,

PLOMO Y COBRE
La frecuencia en que se monitorea el piomo y cobre dependera de las fuentes de agua cruda'y el historial de resultados. Se incluye el periodo de monitoreo mas reciente.
Nivel de | MCLG # de puntos que Valor de la
Parametro Acclén exceden nivel de acclén | pgrcentila 90 Fecha Origen Usuai dei Contaminante
14 |Cobre (ppm) 1.3 1.3 0 0.42 2006 Corrosi6n del sistema de tuberfa casera; erosién de depésitos naturales;
lixiviacién de conservantes de la madera.

17 |Plomo (ppb) 15 0 0 4.6 2006 Corrositn del sistema de tuberfa casera; erosién de depésitos naturales.
|Efectos Potenclales a ia salud ()

14

17
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Sistema: Sabana Hoyos Pagina 2

PWSID: 5587
CONTAMINANTES REGULADOS DETECTADOS
NMC -TT Resuitados
Contaminantes MRDL - NA} NMCL Vaior I Rango Fecha Origen usuai del Contaminante
Quimicos Inorgénicos
16 ﬁuoruro (ppm) 4 4 0.062 0.033-0.062 2005 |Erosion de los depdsitos naturales; a&i-tirvo del agua que previene el deterioro dental; descarga de
fabricas de femlizin_les y aluminio.
19| Nitrato [como nitrégeno] {ppm) 10 10 7.15 26-7.15 2006 |Escorrentia con fertilizantes; lixiviacion de pozos sépticos y al illado; erosién de los
depésitos naturales
114] Cloro Residual (ppm) 4 4 1.03 0.03-4.5 2006 |Es usado en el agua para el control de microbios.
Quimicos Orgénicos Voldtiles
72[[ Tricloroetileno {ppb) l 5 I 0 | 16 | 1517 I 2006 IDascarga de lugares donde se limpian grasas en metales y otras industri
Regla Desinfectantes y Subproductos de Desinfeccién
73| TTHM's [Trihalometanos Total] (ppb) 80 N/A 17.8 N/A 2006 [Residuos o subproductos de! proceso de desinfeccion del agua.
99| Acidos Haloacéticos {ppb) 60 N/A 13 N/A 2006 [Residuos o subproductos del proceso de desinfeccion del agua
110 Carbono Total Orgénico [TOC] T N/A N/A N/A N/A  |No aplica porque su fuente principal es un POZO (Aguas Subtemraneas)

Detecclones Especlales (Arsénico (ppb) = > 5.0 y <= 10.0 mg/L) - (Nitratos (ppm)=>5y < 10 mg/L)

19 El nitrato en el agua potable a niveles sobre 10 ppm, representa un riesgo a la salud para infantes menores de seis (6) meses de edad y pueden causar el sindrome del bebé azul. El nitrato puede
aumentar en periodos cortos de tiempa debido a la lluvia o la actividad agricola. Si usted tiene a su cuidado a un infante debe orientarse con su médico sobre posibles efectos a dicha exposici6n.

Contaminante Detectados No Regulados

Inciuimos informacion de contaminantes no regulados que fueron monitoreados durante el afio. Estos se monitorean para determinar si estan presentes en ei agua,
recopliar informacion que ayude a la EPA a decidir si es necesario regularios o establecer niveles permitido.

Contaminante Vaior Rango Fecha Origen Usuai dei Contaminante
96 lSquato (ppm) 20.7 13.6 - 20.7 2004 La reglamentacion requiere muestreo mientras se establece un NMC y MNMC.

Otros Contaminantes Detectados
Contaminante Promedio Importancia de ios resuitados Origen Usuai dei Contaminante

Violaciones de Muestreo y Reporte

La Autoridad de Acueductos y Alcantariiiados esta obligada a tomar y analizar muestras del agua servida en unos periodos y con un frecuencia estabiecida en la
reglamentacion. Las violaciones de muestreo y reporte, no representan incumplimiento con los estandares de caiidad de agua y ocurren cuando no se realiza un muestreo
|requerido, o cuando no se cumple con ia fecha para someter un informe. En Ia siguiente tabla se encuentran las violaciones de muestreo y reporte por contaminante o grupo
de contaminantesde este sistema para el 2006.

Contaminante Periodo de Muestreo Muestras Requeridas Muestras Tomadas
Bacteriologia g OCTUBRE 2006 10 9
VOC ENE-MAR 2006 1 0
Ténninos y Defi niciones
NMC: Nivel Maximo de Contaminante o nivel mas alto permitido en el agua potable. MRDLG: Meta del Nivel Maximo de un Desinfectante Residual por
Los NMC son establecidos tan cerca como sea posible dei MNMC usando la mejor debajo del cualno hay riesgos a la salud conocidos o esperados.
tecnologia disponible. Contaminante: sustancia o materia fisica, quimica, biolégica o
MNMC: Meta para el Nivel Maximo de Contaminante permitido o el nivel maximo en radiologica en el agua.
el agua potable bajo el cual no hay riesgos conocidos o esperados a la salud. Los N/A: No Aplica
MNMC permite un margen de seguridad. nd: no detectabie, comparado con el limite de deteccién de la prueba.
N/A: Nivel de Accién - La concentracion de un contaminante que provocara que se ppb: partes por billén o microgramos por litro.
realicen acciones como establecer tratamiento para prevenir efectos adversos de salud. ppm: partes por millon o miligramos por litro.
TT: Técnica de Tratamiento - Es un proceso requerido para controlar y reducir el ppt: partes por trillbn o nanogramos por litro.
nivel de un contaminante en agua potable. mrem/afio: milirems por aiio. Medida de exposicion a radionucieidos.
Dispensa y Exenclén: Autorizacion otorgada por el Departamento de Saiud (DS) o la pCIN: picocurios por litro. Medida de radioactividad.
Agencia Proteccion Ambiental Federal (EPA, por sus siglas en ingiés) bajo ciertas NTU: unidad para medir el material particulado en el agua de turbidez
condiciones que permiten no cumplir con un NMC o técnica de tratamiento. S/N Sistema Nuevo (se incluye informacion recolectada)
MRDL: Nivel Maximo de un Desinfectante Residual permitido en el agua potable. Max: Maximo Min: Minimo >  signo de mayor que
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EL AGUA POTABLE Y LAS CUENCAS HIDROGRAFICAS:
RESPONSABILIDAD DE TODOS

1.

Las cuencas hidrograficas y las represas son partes integrales de nuestro
sistema regional de suministro de agua. iConsérvalas!

Es mas efectivo y econémico prevenir la contaminacién de los abastos del
agua potable que pagar por el tratamiento o limpieza de los mismos.

Puedes contribuir a la conservacién de los abastos de agua reciclando o
desechando correctamente los residuos domésticos peligrosos no deseados.

El uso de pesticidas y herbicidas puede afectar la calidad del agua. Cerciérate
que uses los productos mas amigables para el ambiente y dispén de ellos
adecuadamente.

No viertas aceite para motores, anticongelantes ni otros materiales téxicos en
los desagiies pluviales. El agua que entra en los desagilies pluviales llega
directamente a nuestros rios y quebradas. iNo los contamines!

No arrojes diluyentes de pintura, insecticidas, herbicidas ni otros productos
quimicos nocivos por el fregadero.

MEDIDAS PREVENTIVAS

Si experimentas interrupciones en el servicio de agua, asegura hervirla por lo
menos dos (2) minutos antes de consumirla.

Si el agua de algun grifo en particular no se ha utilizado durante seis horas o
mas, deja correr el agua fria hasta que salga de la tuberia tan fria como sea
posible.

Utiliza solamente el agua fria del grifo para beber, cocinar y, especialmente,
para preparar la formula de bebé.

20 MEDIDAS PARA AHORRAR AGUA Y DINERO

iEmpieza ahora! Sigue estos consejos para reducir el consumo de agua y economiza
en tu factura, ponlo en la nevera o en un lugar visible. Haz que la conservacion sea
parte de tu vida.

Descongela la comida en la nevera desde la noche anterior en vez de usar la
pluma para descongelar. Se desperdicia casi 3 galones de agua por minuto
con la pluma totalmente abierta.

Cuando laves los platos, no dejes el agua correr mientras enjabonas o
enjuagas.

Usa tu lavadora de platos o de ropa sélo con tandas llenas, podrias ahorrar
1,000 galones 6 3.78 m3 al mes.

Lava tus frutas y vegetales en un recipiente parcialmente lleno de agua en
vez de hacerlo bajo la pluma.

Verifica las llaves de paso y arréglalas. Es sencillo, barato y puedes ahorrar

140 galones a la semana o cerca de 2 m3 al mes.
Bota paiiuelos desechables y algodones en el cesto de la basura en vez de
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echarlos en el inodoro y estaras ahorrando agua por galones.

Dichate en menos de 5 minutos y ahorra hasta 1,000 galones 6 3.78 m3 al
mes. Una ducha abierta durante 10 minutos gasta 26 1/2 galones de agua.

Echa colorante de comida en el tanque del inodoro. Si se colorea el agua en la
taza, tu inodoro tiene un liqgueo. Arréglalo y ahorra mas de 600 galones 6

2.27 m3 al mes.

Si tu inodoro es de antes de 1980, coloca un galén plastico lleno de agua
dentro del tanque para controlar la cantidad de agua que se usa en cada
descarga. Asegurate que no interfiera con los mecanismos del tanque.

Si tu ducha llena un cubo de un galén de agua en menos de 20 segundos, instala
un cabezal de ducha de flujo reducido (low flow). Te ahorra hasta 500 galones o

casi 2 m3 a la semana.
Cierra la pluma al cepillarte los dientes y ahorra 4 galones de agua por

minuto. Eso equivale a 200 galones a la semana 6 3 m3 al mes para una
familia de cuatro miembros.
Si la cierras mientras te afeitas, ahorraras mas de 100 galones a la semana 6 1.5

m3 al mes.
Cierra la ducha mientras te enjabonas y te aplicas el champu o

acondicionador y ahorra mas de 50 galones a la semana 0 més de 1 m3 al
mes.

Usa una escoba en vez de la manguera para limpiar la marquesina o la acera
y ahorra 80 galones de agua cada vez.

Pon una capa de viruta organica (mulch) alrededor de las plantas para reducir
la evaporacidon y ahorraras cientos de galones de agua al afio.

Dirige los canales y desaglies del techo hacia los arbustos y arboles, o recoge
esa agua y Usala para regar tus plantas.

Minimiza la evaporacién del agua regando tus plantas temprano en la
mafana, cuando las temperaturas son mas bajas y los vientos mas livianos.
No podes la grama demasiado. Una grama mas alta protege las raices y
conserva mejor la humedad del terreno.

Lava tu carro sobre la grama, aprovecha el agua para ambos fines.

Usa una manguera con pistero y ahorraras mas de 100 galones cada vez. Una
manguera abierta desperdicia hasta 10 galones por minuto.
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Product Safety Summary Chemical

EXXSOL ™ D40 FLUID

This Product Safety Summary document is a high-level summary intended to provide the general
public with an overview of product safety information on this chemical substance. It is not intended
to provide emergency response, medical or treatment information, or to provide a discussion of all
safety and health information. This document is not intended to replace the Material Safety Data
Sheet. Warnings and handling precautions provided below are not intended to replace or supersede
manufacturers' instructions and warning for their consumer products which may contain this
chemical substance.

1. Chemical Identity

Exxsol™ D40 Fluid is produced from petroleum-based raw materials which are treated with hydrogen in the
presence of a catalyst to produce a low odor, low aromatic hydrocarbon solvent. The major components °
include normal paraffins, isoparaffins, and cycloparaffins.

CAS No.; 64742-47-8 Chemical Name: Distillates (petroleum), hydrotreated light (US product)
CAS No.: 64742-48-9 Chemical Name: Naphtha (petroleum), hydrotreated heavy (EU and AP product)
2. Product Uses

Exxsol D40 Fluid is a solvent used in industrial and professional applications such as manufacturing process
solvent, metal working, and coatings. It may be repackaged and sold directly to the public for general
consumer uses, for example to clean paint brushes. This product may be an ingredient in consumer and
commercial applications which may include:

¢ Metal working solvents e Architectural, construction and traffic marking coatings

3. Physical / Chemical Properties

Exxsol D40 Fluid is a flammable material and should be handled only with adequate ventilation and in areas
without any ignition source present (e.g. no open flames, static electricity sources, or unprotected light
switches).

The flash point for this product is approximately 104°F / 40°C.
4. Health Information

Exxsol D40 Fluid is generally recognized to have low acute and chronic toxicity. Vapor or aerosol
concentrations above the exposure limit of 197 parts per million (ppm) in the air can cause eye and lung
iritation and may cause headaches, dizziness or drowsiness. Prolonged or repeated skin contact in an
occupational setting may result in irritation and in these situations, the use of chemical resistant gloves, is
recommended. This product is not regarded as a mutagen or carcinogen, and there is low concem for
reproductive, developmental, or nervous system toxic effects.

5. Additional Hazard information

If accidentally swallowed, small amounts of liquid may be aspirated into the lungs during ingestion or from
vomiting which may cause severe lung inflammation and lung edema (an accumulation of fluid in the lungs).
This is a medical emergency which must be immediately and properly treated. Do not induce vomiting.
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Product Safety Summary Chemical

EXXSOL ™ D40 FLUID

6. Food Contact Regulated Uses

Appropriate manufacturing and distribution practices are employed to ensure the quality of Exxsol D40 Fde
offered for use in indirect food contact applications.

7. Environmental Information

Exxsol D40 Fluid biodegrades at a rapid rate and will not persist in the environment. It is not expected to
cause short-term toxicity to fish or other aquatic organisms. Because of its low solubility in water and volatility
(tendency to move from water to air) chronic aquatic toxicity is not expected. Exxsol D40 Fluid is a volatile
organic compound (VOC) and is rapidly degraded in air. Considerable measures are taken to prevent its
release to the atmosphere and minimize any exposure to the environment from manufacturing and use
activities.

8. Exposure Potential

e Workplace exposure — This refers to potential exposure in a manufacturing facility or through
evaporation in various industrial applications. Generally, exposure of personnel in manufacturing
facilities is relatively low because the process, storage and handling operations are enclosed. The
ExxonMobil recommended occupational exposure limit (OEL) is 197 ppm per 8-hour work day.

e Consumer use of products containing Exxsol D40 Fluid — If exposure should occur, it is likely to
be infrequent and of short duration depending on the products used and the conditions under which
they are used. Exposure could occur through the use of commercial metal working solvents or
coatings formulations, paint diluents, and cleaning fluids that contain this product. The best way to
prevent exposure to vapors is to work in well-ventilated areas, wear chemical resistant gloves, and
follow good personal hygiene practices.

¢ Environmental releases — As a chemical manufacturer, we are committed to operating in an
environmentally responsible manner everywhere we do business. Our efforts are guided by in-depth
scientific understanding of the environmental impact of our operations, as well as by the social and
economic needs of the communities in which we operate. Industrial spills or releases are rare:
however a spill may pose a significant flammability issue. Our operational improvement targets and
plans are based on driving incidents with real environmental impact to zero and delivering superior
environmental performance.

9. Manufacture of Product

¢ Capacity — Publicly available sources report total global production capacity for this type of solvent
product exceeded 1 billion pounds in 2005 (450 kT).

e Process — Exxsol D40 Fluid is produced from petroleum-based raw materials which are treated with
hydrogen in the presence of a catalyst to produce a low odor solvent.

Last Update - June 2010
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Product Safety Summary Chemical

EXXSOL ™ D40 FLUID

10. Risk Management

¢ Workplace Risk Management — When using this product, make sure that there is adequate
ventilation. Always use chemical resistant gloves to protect your hands and skin and always wear
eye protection such as chemical goggles. Do not eat, drink, or smoke where chemicals are handled,
processed, or stored. Wash hands and skin following contact. If this product gets into your eyes,
rinse eyes thoroughly for at least 15 minutes with tap water and seek medical attention. Please refer
to the Safety Data Sheet.

e Consumer Risk Management - This chemical may be repackaged and sold directly to the public for
general consumer uses. If exposure should occur, it is expected to be infrequent and of short
duration. Always follow manufacturers' instructions, warnings and handling precautions when using
their products.The best way to prevent exposure to vapors is to work in well-ventilated areas.

11. Federal/Science Agency Resources
(For CAS No. searches, enter 64742-47-8 or 64742-48-9)

Organization for Economic Cooperation and Development (OECD) - ChemPortal web-based search tool
e http:/iwebnet3.0ecd.org/echemportal/

European Chemical Substances Information System (ESIS)
e http:/lecb.jrc.it/esis/

12. Regulatory Information

Regulations may exist that govemn the manufacture, sale, transportation, use and/or disposal of this chemical
and may vary by city, state, country or geographic region. Additional helpful information may be found by
consulting the relevant ExxonMobil Safety Data Sheet at:

- http://www.msds.exxonmobil.com/psims/psims.aspx?brand=xomcc

13. Conclusion Statements

Exxsol D40 Fluid is a widely used industrial solvent, and may be an ingredient in consumer products.
Exxsol D40 Fluid is low in toxicity; however it may cause lung damage if swallowed.
Exxsol D40 Fluid does not cause adverse health or environmental effects at levels typically found in
the workplace or environment.

e Exxsol D40 Fluid is combustible; use only with good ventilation; avoid all ignition sources.

©2010 ExxonMobil. The information and recommendations contained herein are, to the best of ExxonMabil's knowledge and belief,
accurate and reliable as of the date issued. You can contact ExxonMobil to insure that this document is the most current available from
ExxonMobil. Users of chemical products should refer to the product labels and applicable Material Safety Data Sheets for information
and recommendations as to the safe handling and use of this product. Alteration of this document is strictly prohibited. Except to the
extent required by law, re-publication or retransmission of this document, in whole or in part, is not permitted. The term, "ExxonMobil” is
used for convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation, or any affiliates
in which they directly or indirectly hold any interest. ExxonMobil, the ExxonMobil Logo and the "Interfocking X" Device, and product
names used herein are trademarks or registered trademarks of Exxon Mobil Corporation and/or its affiliates, unless otherwise noted.
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PRE-CERCLIS SCREENING/NEW SITE ASSIGNMENT FORM

EPA ID NUMBER: None
SITE NAME: Laundry Espinosa
PREVIOUS NAMES (AKAs): None

SITE LOCATION: =
Street address: Route 2, Km 27.4
City: Bo. Espinosa, Dorado
State: Puerto Rico
Zip code: 00646
County: Not Applicable

BLOCK: N/A
LOT: N/A

LATITUDE (decimal degrees): +18.407145219
LONGITUDE (decimal degrees): -66.30196708

a. Accuracy meters: 1.02
b. Collection method: Global Pesitioning System
¢. Reference datum: WGS84

d. Reference point: Driveway entrance (customer parking)

e. Source map scale: None

f. Point/line/area: Point

g. Collection date: 8/27/2009
(See attachment 1 for available values)

AVAILABLE SITE TYPE MAIN CATEGORIES: Other

AVAILABLE SITE TYPE MAIN SUBCATERGORIES: Retail/commercial (dry cleaning service)

(See attachment 2 for available values)

COMPLETE THE FOLLOWING CHECKLIST.

YES

1. Does the site already appear in CERCLIS?

2. Is the release from products that are part of the structure of, and
result in exposure within, residential buildings or businesses or
community structures?

(|5

3. Does the site consist of a release of a naturally occurring
substance in its unaltered form, or altered solely through
naturally occurring processes or phenomena, from a location
where it is naturally found?

4. 1s the release into a public or private drinking water supply due to
deterioration of the water supply system through ordinary use?

5. Is some other program actively involved with the site (i.e.,
another Federal, State or Tribal program)?

6. Are the hazardous substances potentially released at the site
regulated under a statutory exclusion (i.e., petroleum, natural gas,
natural gas liquids, synthetic gas usable for fuel, normal
application of fertilizer, release located in a workplace, naturally
occurring, or regulated by the NRC, UMTRCA or OSHA?
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7. Are the hazardous substances potentially released at the site X
excluded by policy considerations (e.g., deferral to RCRA
Corrective Action)?

8. Is there sufficient documentation that clearly demonstrates that X
there is no potential for a release that could cause adverse
environmental or human health impacts (e.g., comprehensive
remedial investigation equivalent data showing no release above
ARARs, completed removal action, previous HRS score
determined, ASTM Phase I, I1, etc. completed, EPA approved
risk assessment completed)?

EXPLAIN ALL YES ANSWERS:

A 500-gallon diesel tank is present on site. Petroleum products, including diesel, fall under CERCLA’s
petroleum exclusion provisions.

SITE DETERMINATION:
X FURTHER ASSESSMENT IS RECOMMENDED. ENTER SITE INTO CERCLIS.

THE SITE IS NOT RECOMMENDED FOR PLACEMENT INTO CERCLIS.

DISCUSS DECISION AND RATIONALE:

Pre-CERCLIS screening activities at this facility are being conducted under EPA’s Maguayo Site
Discovery. A review of Puerto Rico Aqueduct and Sewer Authority (PRASA) quarterly public well system
organic analytical data for January 2002 through September 2006 indicates tetrachloroethylene (PCE) and
trichloroethylene (TCE) contamination of the public wells within the Maguayo system. Concentrations of
these contaminants exceeded the Hazard Ranking System (HRS) Level I benchmarks throughout this time
period and exceeded the Maximum Contaminant Level (MCL) for TCE on two occasions. Analytical
results of aqueous samples collected by WESTON in July 2008 confirmed the presence of PCE and TCE at
concentrations above their respective HRS Level I benchmarks.

On August 27, 2009, WESTON personnel observed the Laundry Espinosa dry cleaning facility. Laundry
Espinosa is a dry cleaner that has been operating at the current location for 30 years. Observations made
during the facility inspection indicated that the site is currently clean and well-maintained. No wastes are
stored outside and no signs of spills or discharges were noted. The facility currently uses Exol™, an
ethanol-based cleaning solution.

Based on possible historical use of PCE as a cleaning solvent (as is common in the dry cleaning industry)
and the length of time that dry cleaning has been conducted at the site (i.e., 30 years), Laundry Espinosa is
recommended for further assessment under CERCLA.

Checklist preparer:

a\za\o9
Print name/signatu Date
Title: Principal Project Scientist, Weston Solutions, Inc.

Date: 9/23/09

Address: 205 Campus Drive, Edison, NJ 08837

Phone Number: (732) 417-5812

E-mail address: s.snvder@ westonsolutions.com

Regional EPA Reviewer:

Print name/signature Date
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ATTACHMENT 1

REQUIRED INFORMATION FOR SITE COORDINATES

Please provide Latitude and Longitude in decimal degrees.

a.

Accuracy meters: Describe the accuracy value as a range (+/-) of the latitude and longitude in

meters: 1.02

Collection method: Describe the method used to determine the site coordinates.
[] Address matching

[IBlock Face
[] Digitized
[] House Number
[] Nearest Intersection
[] Primary Name
[] Street Centerline
[] Other (specify)
[] Interpolation
[ Map
[] Digital map source (TIGER)
[] Photo
[] Satellite
[JMss
[JspoT
O™
[] Other (specify)
[X] Global Positioning System
[J Carrier phase kinematic relative positioning technique
[] Carrier phase static relative positioning technique
[] Code measurements (pseudo range) differential (DGPS)
[[] Code measurements (pseudo range) precise positioning service
[] Code measurements (pseudo range) standard positioning service SA off
[] Code measurements (pseudo range) standard positioning service SA on
[X] GPS unspecified
[[] Public land Survey
[] Footing
[] Quarter section
[] Eighth section
[] Sixteenth section
[J Section
[] Census
[J Block - 1990 - centroid
[] Block/group - 1990 - centroid
[] Block tract - 1990 - centroid

[ Other (specify)
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[] Loran C

[J Classical Surveying Techniques

[] Zip Code Centroid
[ Zip+2 Centroid
[ Zip+4 Centroid
[J Unknown

[] Other (specify)

Reference Datum: Please describe the reference datum of the latitude and longitude

[] NAD27
[] NAD83
X] WGS84
[J Other (specify)

D Unknown

Reference Point: Describe the category of feature referenced by the site coordinates

[] Administrative building
[J Air monitoring station
[] Air release

[] Stack

[J Vent

[[] Atmosphere emissions treatment unit
[] Boundary point
[[] Center of facility/centroid
[] Facility/station building entrance
[ Intake point
[] Lagoon or settling pond
[ Liquid waste treatment unit
[[] Loading area centroid
[[] Loading facility
[C] Monitoring point
[J Northeast corner of land parcel
[] Northwest corner of land parcel
[] Plant Entrance

[] Freight

[] General

[[] Personnel
[[] Process Unit
[] Process Unit area centroid
[J Southeast corner of land parcel
[] Southwest corner of land parcel
[] Solid waste treatment/disposal unit
[C] Solid waste storage area
[] Water monitoring station
[[] Water release pipe

[] Well
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[[] Well protection area

[[] Within limits of groundwater plume

[X] Other (specify) Driveway entrance (customer parking)
[[] Unknown

e. Source Map Scale: Describe the scale of the source used to determine the site coordinates

[] 1:10,000
[] 1:12,000
[] 1:15,840
[] 1:20,000
[] 1:24,000
[] 1:25,000
[] 1:50,000
[] 1:62,500
[] 1:63,360
[] 1:100,000
[] 1:125,000
[] 1:250,000
[] 1:500,000
(X None

[] Other (specify)
[] Unknown

f.  Point/line/area: Describe the area defined by the coordinates

[] Area

[] Line

X Point

[] Region
[] Route
[[] Unknown

g Collection Date: Please provide the date the site coordinates were obtained: 8/27/2009
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ATTACHMENT 2

SITE TYPE MAIN CATEGORIES AND SUB CATEGORIES

Manufacturing/processing/maintenance Recycling

Chemicals and allied products Batteries/scrap metals/secondary smelting/precious metal
Radioactive products recovery

Primary metals/mineral processing Waste/used oil

Oil and gas refining Automobiles/tires

Metal fabrication/finishing/coating and allied industries Drums/tanks

Lumber and wood products/pulp and paper Chemicals/chemical waste (e.g., solvent recovery)
Lumber and wood products/wood preserving/treatment Other (please specify)

Plastics and rubber products

Electronic/electrical equipment

Coal gasification

Ordnance production

Coke production

Trucks/ships/trains/aircraft and related components

Tanneries

Fabrics/textiles

Other (please specify)

Waste Management Mining

Municipal solid waste landfill Coal

Industrial waste landfill Oil and gas
Co-disposal landfill (municipal and industrial) Metals

Industrial waste facility (non-generator) Non-Metal minerals
Radioactive waste treatment, storage, disposal (non- Other (please specify)
generator)

Mine tailings disposal
Illegal disposal/open dump
Other (please specify)

Other

Treatment works/septic tanks/other sewage treatment
Transportation (e.g., railroad yards, airport, barge docking
site)

Product storage/distribution

Groundwater plume site with no identifiable source
Contaminated sediment site with no identifiable source
Retail/commercial (e.g., dry cleaners)

Agricultural (e.g., grain elevators)

Spill or other one time event

Military

Research, development, and testing facility

Dust control

Other (please specify)
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Weston Solutions, Inc.

205 Campus Drive

Edison, New Jersey 08837
732-417-5800 ¢ Fax 732-417-5801

The Trusted Integrator for Sustainable Solutions

June 1, 2011

Mr. Juan Davila, Work Assignment Manager
U.S. Environmental Protection Agency

290 Broadway - 18th Floor

New York, NY 10007-1866

Document Control No.: 1312-2A-AMZG

Subject: Sampling Trip Report
20405.012.013.1312.00, Laundry Espinosa
Contract No.: EP-S5-06-04, TDD No.: S05-0013-1012-023

Dear Mr. Davila:

Weston Solutions, Inc. (WESTON®) is pleased to submit the Sampling Trip Report for soil
samples collected during the Laundry Espinosa Preliminary Assessment/Site Inspection (PA/SI)
sampling event. WESTON personnel collected soil samples from the site under Case No. 41323
on May 17, 2011. If you have any questions, please contact me at (732) 417-5823.

Very truly yours,

WESTON SOLUTIONS, INC.

Aot A

Anthony Daniels
Associate Project Scientist

enclosure

cc: C. Romano, EPA (w/o enclosure)
W.S. Butterfield, WESTON (w/o enclosure)
J. Feranda, EPA (w/o enclosure)
A. Michael, EPA
Site file

[\WO\START3\1312143228
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SAMPLING TRIP REPORT

SITE NAME: Laundry Espinosa

DCN: 1312-2A-AMZG
W.0.: 20405.012.013.1312.00
Case No.: 41323

EPA L.D. NO.: PRN000206358

SAMPLING DATES: May 17, 2011

1.

2.

Site Location: Refer to Figure 1
Soil Sample Locations: Refer to Figure 2
Sample Descriptions: Refer to Table 1

Laboratories Receiving Samples:

Analysis Name and Address of Laboratory
Target Compound List (TCL) A4 Scientific, Inc. — A4
Volatile Organic Compounds (VOCs) 1544 Sawdust Road Suite 505

The Woodlands, TX 77380
Sample Dispatch Data:
Sixteen soil samples and one aqueous sample for TCL VOCs (low-medium

concentration) analysis were shipped to A4-Scientific on 05/17/11 at 1600 hours via
Federal Express Airbill No. 8736 9394 4450.

On-Site Personnel;

Name Company Duties on Site
Anthony Daniels WESTON Project Manager, Global Positioning

System (GPS) Data Collection

I\WO'\START3\1312143228
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On-Site Personnel (continued):

Vincent DelloRusso  WESTON Site Geologist, Driller Oversight,
Sampler

Michele Capriglione WESTON Field Screening, Sampler, Health and
Safety Officer

Dan Carlson WESTON Sample Management Officer

Simone Ojada On-Site Environmental Geoprobe™ Operator/Crew Chief

Gabriel Ojada On-Site Environmental Assistant Geoprobe™ Operator

Juan Carlos Abril On-Site Environmental Decon, Support Staff

Luis Lugo On-Site Environmental Decon, Support Staff

7. Additional Comments:

On May 17, 2011, WESTON personnel collected surface soil and subsurface soil samples from
the Laundry Espinosa site. Six surface soil samples (including one environmental duplicate
sample), and ten subsurface soil samples were collected from five boreholes advanced
throughout the site using Geoprobe™ direct-push technology.  Groundwater was not
encountered at any of the five borehole locations; therefore, proposed groundwater samples were
not collected.

Soil samples were collected using En Core™ dedicated sampling devices. The depths of the soil
samples submitted for laboratory analysis were chosen based on the results of field screening
analysis using a photoionization detector (PID). If no PID readings above background were
noted, soil sample depths were chosen based on visual observation or from arbitrary depths (e.g.,
surface, borehole mid-point, and borehole bottom, or above refusal, or groundwater). Soil cores
were kept on ice pending PID field screening results.

One rinsate blank was collected to demonstrate adequate decontamination of non-dedicated
sampling equipment.

WESTON logged all Geoprobe™ borehole locations electronically using GPS equipment and
performed post-processing differential correction of the GPS data in accordance with the EPA
Region 2 GPS Standard Operating Procedures. The processed GPS data for the soil samples
have been transferred to the Sample Location Map (Figure 2) using Geographic Information
Systems (GIS).

I\WO\START3\1312\43228
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All samples were collected as part of the Laundry Espinosa PA/SI work assignment. All samples
collected by WESTON were designated to be analyzed for TCL VOCs through the EPA Contract
Laboratory Program. The Organic Traffic Reports and Airbills are presented in Attachment 1.

8. Report Prepared by: 77 'ﬁ ;""/ Date: 6/1/11

Anthony Danféls

9. Report Approved by: & ; : Date: 6/1/11

W. Scott Butterfield, CHMM

I\WO\START311312'43228
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Table 1
Sample Descriptions
Laundry Espinosa
Dorado, Puerto Rico

SAMPLE ORGANIC DATE TIME COMMENTS
NUMBER CLP NO. '
1312-S01 B98H4 5/17/2011 1355 Surface soil sample from Geoprobe™ Borehole 1,
depth: 0.6 to 0.9 feet.
1312-SS01A BI98HS5 5/17/2011 1345 Subsurface soil sample from Geoprobe™ Borehole
1, depth: 11.2 to 11.5 feet.
1312-SSO01B B98H6 5/17/2011 1340 Subsurface soil sample from Geoprobe™ Borehole
1, depth: 23.7 to 24.0 feet.
1312-S02 B98H7 5/17/2011 1410 Surface soil sample from Geoprobe™ Borehole 2,
depth: 0.8 to 1.1 feet.
1312-S06 B98J9 3/17/2011 | 1415 | Duplicate of 1312-S02.
1312-SS02A B98HS8 5/17/2011 1425 Subsurface soil sample from Geoprobe™ Borehole
2, depth: 13.0 to 13.3 feet.
1312-SS02B B98H9 5/17/2011 1440 Subsurface soil sample from Geoprobe™ Borehole
2, depth: 29.0 to 29.3 feet.
1312-S03 B98J0 5/17/2011 1220 Surface soil sample from Geoprobe™ Borehole 3,
depth: 0.3 to 0.6 feet.
1312-SS03A B98J1 5/17/2011 1215 Subsurface soil sample from Geoprobe™ Borehole
3, depth: 13.5 to 13.8 feet.
1312-SS03B B98J2 5/17/2011 1210 Subsurface soil sample from Geoprobe™ Borehole
3, depth: 28.7 to 29.0 feet.
1312-S04 B98J3 5/17/2011 1110 Surface soil sample from Geoprobe™ Borehole 4,
depth: 1.7 to 2.0 feet.
1312-SS04A B98J7 5/17/2011 1100 Subsurface soil sample from Geoprobe™ Borehole
4, depth: 11.0 to 11.3 feet.
1312-SS04B B98J5 5/17/2011 1050 Subsurface soil sample from Geoprobe™ Borehole
4, depth: 44.6 to 44.9 feet.
1312-S05 B98J6 5/17/2011 0945 Surface soil sample from Geoprobe™ Borehole 5,
depth: 0.6 to 0.9 feet.
1312-SS05A B98J4 5/17/2011 0935 Subsurface soil sample from Geoprobe™ Borehole
5, depth: 16.1 to 16.4 feet.
1312-SS05B B98J8 5/172011 | (930 Subsurface soil sample from Geoprobe™ Borehole
5, depth: 48.0 to 48.3 feet.
1312-RINO] B98K6 5/1772011 1025 | Rinsate blank (Geoprobe™ cutting shoe).
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Page 5 of 16




FIGURE 1

SITE LOCATION MAP
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FIGURE 2

SAMPLE LOCATION MAP
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ATTACHMENT 1

TRAFFIC REPORT/CHAIN OF CUSTODY RECORD AND AIRBILL
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Daniels, Anthony

From: Gilliland, Gerald

Sent: Monday, July 18, 2011 11:31 AM

To: Daniels, Anthony

Subject: FW: Attached are the regionally assessed data for the Laundry Espinosa site under the CLP
Case # 41323, SDG # B98H4 and B98K6

Attachments: 5431.41323.EPW10018.B98H4.SampleSummary.pdf;

5432.41323.EPW10018.B98K6.SampleSummary.pdf;
123022.Y41323.EPW10018.B98H4.edm.xls; 123024.Y41323.EPW10018.B98K6.edm.xIs;
Case#41323_B98H4_B98K6_SOMVOA_2011.DA.doc

From: Sergio Lopez [mailto:Lopez.Sergio@epamail.epa.gov]

Sent: Wednesday, July 13, 2011 9:44 AM

To: Carlson, Daniel; Capriglione, Michele L.; Gilliland, Gerald

Subject: Fw: Attached are the regionally assessed data for the Laundry Espinosa site under the CLP Case # 41323, SDG
# B98H4 and B98K6

Sergio Lépez-Luna, P.E.
Environmental Engineer
USEPA, Region 2
DESA/HSWB/HWSS
732-321-6778

Fax 732-321-6622
— Forwarded by Sergio Lopez/R2/USEPA/US on 07/13/2011 09:42 AM —

From: Sergio LopezZR2/USEPA/US

To: Juan Davila/R2/USEPA/US@EPA

Cc: Russell Amone/R2/USEPA/US@EPA, Muhammad Sheikh/R2/USEPA/US@EPA, Jennifer Feranda/R2/USEPA/US@EPA, Adly
Michael/R2/USEPA/US@EPA, Region2_EQUISedd@epa.gov, Patricia Sheridan/R2/USEPA/US@EPA, Phil Cocuzza/R2/USEPA/US@EPA, Agustin
Aoanan/R2/USEPA/US@EPA

Date: 07/08/2011 02:35 PM

Subject: Attached are the regionally assessed data for the Laundry Espinosa site under the CLP Case # 41323, SDG # B98H4 and BO8K6

Attached are the regionally assessed data for the Laundry Espinosa site under the CLP Case # 41323, SDG #
B98H4 & B98K6 in Excel format from EDM, a PDF of Form 1 results from EDM, and the associated data
assessment(s). EDM has been updated. The RPM will forward the data as necessary.

Please contact Russ Arnone 732-321-6791 if you have any questions or require information.

Sergio Lépez-Luna, P.E.
Environmental Engineer
USEPA, Region 2
DESA/HSWB/HWSS
732-321-6778

Fax 732-321-6622
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ATTACHMENT 1
SOM01.2/Low/Med
SOP NO. HW-33/VOA, Rev.1l

Functional Guidelines for Evaluating Organic Analysis

CASE No.: 41323 SDG No.: B98H4 & B98K6
LABORATORY: A4 SITE: LAUNDRY ESPINOSA
SAMPLER: W-SAT ANALYSIS: VOA

DATA ASSESSMENT

The current SOP HW-33/VOA (Revision 1) August 2007, USEPA Region Il Data Validation SOP for
Statement of Work SOMO01.2 for evaluating organic data has been applied.

Data has been reviewed according to TDF specifications, the National Functional Guidelines Report #
3 and CCS Semi-Automated Screening Results Report.

Tentatively Identified Compounds (TICS) for VOA fraction are not validated. They are validated only at
the specific request of the data user.

All data are valid and acceptable except those analytes rejected "R"(unusable). Due to the detection of
QC problems, some analytes may have the "J" (estimated), "N"(presumptive evidence for the
presence of the material), "U" (non-detect) or "JN" (presumptive evidence for the presence of the
material at an estimated value) flag. All action is detailed on the attached sheets.

The "R" flag means that the associated value is unusable. In other words, significant data bias is
evident and the reported analyte concentration is unreliable.

Reviewer's
Signature: Shobitha Capil Date: JULY / 08 /2011

Peer Reviewer's
Signature: Date: / 12011

Verified By: Date: / 12011
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ATTACHMENT 1
SOM01l.2/Low/Med
SOP NO. HW-33/VOA, Rev.l

SDG# B98H4
1. HOLDING TIME:

The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. Those analytes
detected in the samples whose holding time has been exceeded will be qualified as estimated, "J".
The non-detects (sample quantitation limits) will be flagged as estimated, "J", or unusable, "R", if the
holding times are grossly exceeded.

The following action was taken in the samples and analytes shown due to excessive holding time.
No problems found for this qualification.

2. DMC’s

All samples are spiked with surrogate compounds (DMC’s) prior to sample preparation to evaluate
overall laboratory performance and efficiency of the analytical technique. If the measured surrogate
concentrations were outside contract specifications, qualifications were applied to the samples and
analytes as shown below.

No problems found for this qualification.
3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:
The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical

method in various matrices. The MS/MSD may be used in conjunction with other QC criteria for
additional qualification of data.

Not applicable.

4, BLANK CONTAMINATION:

Quality assurance (QA) blanks, i.e., method, trip, field, or rinse blanks are prepared to identify any
contamination, which may have been introduced into the samples during sample preparation or field
activity. Method blanks measure laboratory contamination. Trip blanks measure cross-contamination
of samples during shipment. Field and rinse blanks measure cross-contamination of samples during
field operations. If the concentration of the analyte is less than 1 times the blank contaminant level (2
times for common contaminants), the analytes are qualified as non-detects, "U".

The following analytes in the sample shown were qualified with "U" for these reasons:

A) Method blank contamination:
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ATTACHMENT 1
SOMO01.2/Low/Med
SOP NO. HW-33/VOA, Rev.1l

The following volatile samples have common contaminant analyte concentrations reported less
than 2x the CRQL. The associated method blank has common contaminant analyte
concentration less than 2x the concentration criteria. Detected compounds are qualified U. Non
detected compounds are not qualified. Sample concentrations have been reported at the CRQL.

- Methylene chloride B98H4, B98H5, B98H6, B98H7, B98J1, B98J4, B98JS, B98J8

B) Field/ Equipment or rinse blank contamination:

The following volatile samples have common contaminant analyte concentrations reported less
than 2x the CRQL. The associated Field blank has common contaminant analyte concentration
less than 2x the concentration criteria. Detected compounds are qualified U. Nondetected
compounds are not qualified. Sample concentrations have been reported at the CRQL.

- Methylene chloride B98J0, B98J2, B98J3, B98J6

C) Trip blank contamination for VOA aqueous samples:
Not applicable.
D) Storage Blank associated with VOA samples only:

No problems found for this qualification.

E) Tics "R" rejected:
Tentatively Identified Compounds (TICS) for VOA fraction are not validated. They are validated at the
specific request of the data user.

5. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established to ensure adequate mass resolution, proper
identification of compounds and to some degree, sufficient instrument sensitivity. These criteria are
not sample specific. Instrument performance is determined using standard materials. Therefore,
these criteria should be met in all circumstances. The tuning standard for volatile organics is (BFB)
Bromofluorobenzene.

If the mass calibration is in error, all associated data will be classified as unusable "R".

No problems found for this qualification.
6. CALIBRATION:

Satisfactory instrument calibration is established to ensure that the instrument is capable of
producing acceptable quantitative data. An initial calibration demonstrates that the instrument is
capable of giving acceﬁtable erformance at the beginning of an experimental sequence. The
continuing calibration checks document that the instrument is giving satisfactory daily performance.

A) Response Factor GC/MS:

The response factor measures the instrument’s response to specific chemical compounds. The
response factor for the Target Compound List (TCL) must be 2 0.05, and 2 0.01 for the twenty-two
analytes with poor response in both the initial and continuing calibrations. A value < 0.05, or < 0.01 for
the poor performers indicates a serious detection and quantitation problem #poor sensitivity).
Analytes detected in the sample will be qualified as estimated, "J". All non-detects for that compound
will be rejected "R".
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ATTACHMENT 1
SOM01.2/Low/Med
SOP NO. HW-33/VOA, Rev.1l

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D):

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the specific
compound response factor over increasing concentration. Percent D compares the response factor of
the continuing calibration check to the mean response factor (RRF) from the initial calibration.
Percent D is a measure of the instrument's daily performance. Percent RSD must be < 20%, < 40% for
the poor performers, and < 50% for 1,4-Dioxane. %D must be < 25%, < 40% for the poor performers,
and < 50% for 1,4-Dioxane. A value outside of these limits indicates potential detection and
quantitation errors. For these reasons, all positive results are flagged as estimated, “J" and non-
detects are flagged "UJ". If %RSD and %D grossly exceed QC criteria (> 90%), non-detects data may
be qualified "R".

The following analytes in the sample shown were qualified for %RSD and %D:

VC6-The following volatile samples are associated with an initial calibration percent relative
standard deviation (%RSD) outside criteria. Detected compounds are qualified J. Non detected
compounds are not qualified.

-B98H4, B98H5, B98H6, BO8H7, B98HS, BO8HS, B98JO, B98J1, B98J2, B98J3, B98J4, BI8JS,
B98J6, B98J7, B98JS, B98J9, VBLKGEY, VBLK70, VBLK71, VBLK79, VHBLK22N

1,2,4-Trichlorobenzene VSTD2.568
1,2,3-Trichlorobenzene VSTD2.568, VSTD2.579

7. INTERNAL STANDARDS PERFORMANCE GC/MS:

Internal standards (IS) performance criteria ensure that the GC/MS sensitivity and response are stable
during every experimental run. The internal standard area count must not vary by more than a factor
of 2 (-50% to +200%) from the associated continuing calibration standard. The retention time of the
internal standard must not vary more than 30 seconds from the associated continuing calibration
standard. If the area count is outside the (-50% to +200%) range of the associated standard, all of the
positive results for compounds quantitated using that IS are qualified as estimated, "J", and all non-
detects as "UJ", or "R" if there is a severe loss of sensitivity.

If an internal standard retention time varies by more than 30 seconds, the reviewer will use
professional judgment to determine either partial or total rejection of the data for that sample fraction.

No problems found for this qualification.
8. COMPOUND IDENTIFICATION:
A) Volatile Fraction:

TCL compounds are identified on the GC/MS by using the analyte's relative retention time (RRT) and
by comparison to the ion spectra obtained from known standards. For the results to be a positive hit,
the sample peak must be within 0.06 RRT units of the standard compound and have ion spectra
which has a ratio of the primary and secondary m/e intensities within 20% of that in the standard
compound. For the tentatively identified compounds (TIC) the ion spectra must match accurately. In
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the cases where there is not an adequate ion spectrum match, the laboratory may have provided false
positive identifications.

No problems found for this qualification as per NFG/CCS report.

9. CONTRACT PROBLEMS NON-COMPLIANCE:
Initial calibration:

Initial calibration percent relative standard deviation (%RSD) is outside criteria for the following
analytes:

1,2,4-Trichlorobenzene, 1,2,3-Trichlorobenzene

10. FIELD DOCUMENTATION:
11. OTHER PROBLEMS:
12. This package contains re-extracted, re-analyzed or diluted runs. Upon reviewing the QA

results, the following Form 1(s) are identified NOT to be used.

None.
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SDG# B98K6
1. HOLDING TIME:

The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. Those analytes
detected in the samples whose holding time has been exceeded will be qualified as estimated, "J".
The non-detects (sample quantitation limits) will be flagged as estimated, "J", or unusable, "R", if the
holding times are grossly exceeded.

The following action was taken in the samples and analytes shown due to excessive holding time.

No problems found for this qualification.
2, DMC’s

All samples are spiked with surrogate compounds (DMC’s) prior to sample preparation to evaluate
overall laboratory performance and efficiency of the analytical technique. Ifthe measured surrogate
concentrations were outside contract specifications, qualifications were applied to the samples and
analytes as shown below.

No problems found for this qualification.
3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:

The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical
method in various matrices. The MS/MSD may be used in conjunction with other QC criteria for
additional qualification of data.

Not applicable.

4, BLANK CONTAMINATION:

Quality assurance (QA) blanks, i.e., method, trip, field, or rinse blanks are prepared to identify any
contamination, which may have been introduced into the samples during sample preparation or field
activity. Method blanks measure laboratory contamination. Trip blanks measure cross-contamination
of samples during shipment. Field and rinse blanks measure cross-contamination of samples during
field operations. If the concentration of the analyte is less than 1 times the blank contaminant level (2
times for common contaminants), the analytes are qualified as non-detects, "U".

The following analytes in the sample shown were qualified with "U" for these reasons:

A) Method blank contamination:
No problems found for this qualification.

B) Field/ Equipment or rinse blank contamination:
Not applicable. Sample is a Field Blank.
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C) Trip blank contamination for VOA aqueous samples:
Not applicable.
D) Storage Blank associated with VOA samples only:

No problems found for this qualification.

E) Tics "R" rejected:
Tentatively Identified Compounds (TICS) for VOA fraction are not validated. They are validated at the
specific request of the data user.

5. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established to ensure adequate mass resolution, proper
identification of compounds and to some degree, sufficient instrument sensitivity. These criteria are
not sample specific. Instrument performance is determined using standard materials. Therefore,
these criteria should be met in all circumstances. The tuning standard for volatile organics is (BFB)
Bromofluorobenzene.

If the mass calibration is in error, all associated data will be classified as unusable "R".

No problems found for this qualification.
6. CALIBRATION:

Satisfactory instrument calibration is established to ensure that the instrument is capable of
producing acceptable quantitative data. An initial calibration demonstrates that the instrument is
capable of giving acceﬁtable erformance at the beginning of an experimental sequence. The
continuing calibration checks document that the instrument is giving satisfactory daily performance.

A) Response Factor GC/MS:

The response factor measures the instrument's response to specific chemical compounds. The
response factor for the Target Compound List (TCL) must be 2 0.05, and 2 0.01 for the twenty-two
analytes with I_Poor response in both the initial and continuing calibrations. A value < 0.05, or < 0.01 for
the poor dpe ormers indicates a serious detection and quantitation problem ‘poor sensitivity).
Analytes detected in the sample will be qualified as estimated, "J". All non-detects forthat compound
will be rejected "R".

No problems found for this qualification.

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D):

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the specific
compound response factor over increasing concentration. Percent D compares the response factor of
the continuing calibration check to the mean response factor (RRF) from the initial calibration.
Percent D is a measure of the instrument'’s daily performance. Percent RSD must be <20%, <40% for
the poor performers, and < 50% for 1,4-Dioxane. %D must be < 25%, < 40% for the poor performers,
and < 50% for 1,4-Dioxane. A value outside of these limits indicates potential detection and
guantitation errors. For these reasons, all positive results are flagged as estimated, "J" and non-
detects are flagged "UJ". If %RSD and %D grossly exceed QC criteria (> 90%), non-detects data may
be qualified "R".

The following analytes in the sample shown were qualified for %RSD and %D:

Page 8 of 59



ATTACHMENT 1
SOM01.2/Low/Med
SOP NO. HW-33/VOA, Rev.1l

No problems found for this qualification.
7. INTERNAL STANDARDS PERFORMANCE GC/MS:

Internal standards (IS) performance criteria ensure that the GC/MS sensitivity and response are stable
during every experimental run. The internal standard area count must not vary by more than a factor
of 2 (-50% to +200%) from the associated continuing calibration standard. The retention time of the
internal standard must not vary more than 30 seconds from the associated continuing calibration
standard. If the area count is outside the (-50% to +200%) range of the associated standard, all of the
positive results for compounds quantitated using that IS are qualified as estimated, "J", and all non-
detects as "UJ", or "R" if there is a severe loss of sensitivity.

If an internal standard retention time varies by more than 30 seconds, the reviewer will use
professional judgment to determine either partial or total rejection of the data for that sample fraction.

No problems found for this qualification.
8. COMPOUND IDENTIFICATION:
A) Volatile Fraction:

TCL compounds are identified on the GC/MS by using the analyte's relative retention time (RRT) and
by comparison to the ion spectra obtained from known standards. For the results to be a positive hit,
the sample peak must be within 0.06 RRT units of the standard compound and have ion spectra
which has a ratio of the primary and secondary m/e intensities within 20% of that in the standard
compound. For the tentatively identified compounds (TIC) the ion spectra must match accurately. In
the cases where there is not an adequate ion spectrum match, the laboratory may have provided false
positive identifications.

No problems found for this qualification.
9. CONTRACT PROBLEMS NON-COMPLIANCE:
10. FIELD DOCUMENTATION:
1. OTHER PROBLEMS:
12. This package contains re-extracted, re-analyzed or diluted runs. Upon reviewing the QA

results, the following Form 1(s) are identified NOT to be used.

None.
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Sample Summary Report

Case No: 41323 Contract: EPW10018 SDG No: B98K6 Lab Code: A4
Sample Number:  B98K6 Method: VOA_Low_Med Matrix: Water MA Number:  DEFAULT
Sample Location: 1312-RINO1 pH: 20 Sample Date: 05172011 Sample Time:  10:25:00
% Moisture : % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro 5.0 ug/L 1.0 U U Yes S3VEM
methane
Chloromethane 5.0 ug/L 1.0 U U Yes S3VEM
Vinyl chloride 5.0 ug/L 1.0 U U Yes S3VEM
Bromomethane 5.0 ug/L 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/L 1.0 U U Yes S3VEM
Trichlorofluorom
cthéne 5.0 ug/L 1.0 U 8] Yes S3VEM
1,1-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/L 1.0 8] U Yes S3VEM
trifluoroethane
Acetone 10 ug/L 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/L 1.0 U 8) Yes S3IVEM
Methyl acetate 5.0 ug/L 1.0 U U Yes S3VEM
Methylene
chloride 3.1 ug/L 1.0 JB J Yes S3VEM
trans-1,2-
Dichloroethene 5.0 | ug/L 1.0 U U Yes S3VEM
Methyl tert-butyl 5.0 uglL 1.0 U U Yes S3IVEM
ether
1,1-
Dichloroethane 5.0 ug/L 1.0 U 6) Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
2-Butanone 10 ug/L 1.0 U 8] Yes S3IVEM
Bromochloromet 5.0 ug/lL 1.0 u U Yes SIVEM
hane
Chloroform 5.0 ug/L 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
Cyclohexane 5.0 ug/L 1.0 U 0] Yes S3VEM
Carbon
tetrachloride 5.0 ug/L 1.0 6) 8] Yes S3VEM
Benzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloroethane 5.0 ug/L 1.0 8] U Yes S3VEM
1,4-Dioxane 100 ug/L 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/L 1.0 U U Yes S3VEM

10:27 Fri, Jul 8, 2011
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Me‘hyl‘:_l);cbhex“ 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/L 1.0 U 8] Yes S3VEM
Bromodichlorom
cthane 5.0 ug/L 1.0 U U Yes S3VEM
cis-1,3-
Dichloropropene 5.0 ug/L 1.0 U 8] Yes S3VEM
4-Methyl-2-
entatone 10 ug/L 1.0 U 8] Yes S3VEM
Toluene 5.0 ug/L 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 50 ug/L 1.0 U U Yes S3VEM
Tetrach orocthen 5.0 ug/L 1.0 u U Yes S3VEM
2-Hexanone 10 ug/L 1.0 U U Yes S3VEM
Dibromochlorom
ethane 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dibromoethane 5.0 ug/L 1.0 U U Yes S3VEM
Chlorobenzene 50 ug/L 1.0 U U Yes S3VEM
Ethylbenzene 5.0 ug/L 1.0 8] U Yes S3VEM
o-Xylene 5.0 ug/L 1.0 U 8] Yes S3VEM
m,p-Xylene 5.0 ug/L 1.0 U U Yes S3VEM
Styrene 50 ug/L 1.0 U U Yes S3VEM
Bromoform 5.0 ug/L 1.0 U U Yes S3VEM
peopropy benz= 5.0 ug/L 1.0 U u Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/L 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3IVEM
1,2-Dibromo-3-
chloropropane 5.0 ug/L 1.0 U 8] Yes S3IVEM
1,2,4-
Trichlorobenzen 5.0 ug/L 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 5.0 ug/L 1.0 U U Yes S3VEM

€

10:27 Fri, Jul 8, 2011
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Case No: 41323 Contract: EPW10018 SDG No: B98K6 Lab Code: A4
Sample Number:  VBLK62 Method: VOA_Low_Med Matrix: Water MA Number:  DEFAULT
Sample Location: pH: Sample Date: Sample Time:
% Moisture : 0 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methasa 5.0 ug/L 1.0 U Yes S3VEM
Chloromethane 5.0 ug/L 1.0 U Yes S3VEM
Vinyl chloride 5.0 ug/L 1.0 U U Yes S3VEM
Bromomethane 5.0 ug/L 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/L 1.0 U U Yes S3VEM
Trichlorofluorom
cthane 5.0 ug/L 1.0 U 8] Yes S3VEM
1,1-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/L 1.0 U U Yes S3VEM
trifluoroethane
Acetone 35 ug/L 1.0 J J Yes S3VEM
Carbon Disulfide 5.0 ug/L 1.0 U §) Yes S3VEM
Methyl acetate 5.0 ug/L 1.0 U 8] Yes S3VEM
Methylene
chloride 2.5 ug/L 1.0 J J Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
Methyl tert-butyl 5.0 ug/L 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 5.0 ug/L 1.0 U §) Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
2-Butanone 10 ug/L 1.0 U U Yes S3VEM
B’°m‘;1°hl°’°m°t 5.0 ug/lL 1.0 U U Yes S3VEM
ane
Chloroform 50 ug/L 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/L 1.0 u U Yes S3VEM
Cyclohexane 5.0 ug/L 1.0 U U Yes S3VEM
Carbon
tetrachloride 5.0 ug/L 1.0 U U Yes S3VEM
Benzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
1,4-Dioxane 100 ug/L 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
i 50 ugl 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/L 1.0 U U Yes S3VEM
Bromodichlorom 50 ug/L 1.0 U U Yes S3VEM

10:27 Fri, Jul 8, 2011
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 5.0 ug/L 1.0 U U Yes S3VEM
cis-1,3-
Dichloropropene 5.0 ug/L 1.0 U U Yes S3VEM
4-Methyl-2-
e 10 ug/L 1.0 §) U Yes S3VEM
Toluene 5.0 ug/L 1.0 U U Yes S3VEM
trans-1,3-
Dichloroptopene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
[l 5.0 ug/lL 1.0 U U Yes S3VEM
2-Hexanone 10 ug/L 1.0 U U Yes S3VEM
Dibromochlorom
e 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dibromosthane 5.0 ug/L 1.0 §) U Yes S3VEM
Chlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
Ethylbenzene 5.0 ug/L 1.0 U U Yes S3VEM
o-Xylene 5.0 ug/L 1.0 U 8] Yes S3VEM
m,p-Xylene 5.0 ug/L 1.0 U U Yes S3VEM
Styrene 5.0 ug/L 1.0 §) U Yes S3VEM
Bromoform 5.0 ug/L 1.0 U U Yes S3VEM
Rty 5.0 uglL 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/L 1.0 U 8] Yes S3VEM
e
1,3-
Dichlorobenzene 5.0 ug/L 1.0 u u Yes S3VEM
1,4-
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichlorebenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 5.0 ug/L 1.0 §) U Yes S3VEM
1,2,4-
Trichlorobenzen 5.0 ug/L 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 5.0 ug/L 1.0 U U Yes S3VEM
e

10:27 Fri, Jul 8, 2011
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Case No: 41323 Contract: EPW10018 SDG No: B98K6 Lab Code: Ad

Sample Number:  VBLK77 Method: VOA_Low_Med Matrix: Water MA Number:  DEFAULT
Sample Location: pH: Sample Date: Sample Time:
% Moisture : 0 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methane 5.0 ug/L 1.0 U U Yes S3VEM
Chloromethane 5.0 ug/L 1.0 U 8] Yes S3IVEM
Vinyl chloride 5.0 ug/L 1.0 U U Yes S3VEM
Bromomethane 50 ug/L 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/L 1.0 U 8] Yes S3IVEM
Trichlorofluorom
cthane 5.0 ug/L 1.0 U U Yes S3VEM
1,1-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/L 1.0 U U Yes S3VEM
trifluoroethane
Acetone 10 ug/L 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/L 1.0 U U Yes S3VEM
Methyl acetate 5.0 ug/L 1.0 U U Yes S3VEM
Methylene
chloride 5.0 ug/L 1.0 U U Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
Methyl test:butyl 5.0 uglL 1.0 U u Yes S3VEM
ether
1,1-
Dichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
2-Butanone 10 ug/L 1.0 U 8] Yes S3IVEM
B'°m‘;fhl°’°m°t 5.0 ug/L 1.0 U U Yes SIVEM
ane
Chloroform 5.0 ug/L 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/L 1.0 U u Yes S3VEM
Cyclohexane 5.0 ug/L 1.0 8] U Yes S3VEM
Carbon
tetrachloride S ug/L 1.0 u U Yes S3VEM
Benzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
1,4-Dioxane 100 ug/L 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
Me“‘yl;’;cbhe"a 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/L 1.0 U u Yes S3VEM
Bromodichlorom 5.0 ug/L 1.0 U U Yes S3VEM

10:27 Fri, Jul 8, 2011
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 5.0 ug/L 1.0 Yes S3VEM
cis-1,3-

Dichloropropene 5.0 ug/L 1.0 U Yes S3VEM

4-Methyl-2-
pentanone 10 ug/L 1.0 U U Yes S3VEM
Toluene 5.0 ug/L 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-

Trichloroethane 5.0 ug/L 1.0 §) U Yes S3VEM

Tem“t”“‘hm 5.0 ug/lL 1.0 U U Yes S3VEM

2-Hexanone 10 ug/L 1.0 U U Yes S3VEM

Dibromochlorom
cthane 5.0 ug/L 1.0 U U Yes S3VEM

1,2-
Dibiamoithas 5.0 ug/L 1.0 U U Yes S3VEM
Chlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
Ethylbenzene 5.0 ug/L 1.0 U U Yes S3VEM
o-Xylene 5.0 ug/L 1.0 U U Yes S3VEM
m,p-Xylene 5.0 ug/L 1.0 U U Yes S3VEM
Styrene 5.0 ug/L 1.0 U U Yes S3VEM
Bromoform 5.0 ug/L 1.0 U U Yes S3VEM
15°"’°p§1b°“z°“ 5.0 ug/L 10 U U Yes S3VEM
1,1,2,2- .
Tetrachloroethan 5.0 ug/L 1.0 U U Yes S3VEM
e
1!3' . 5
Dichlorobenzene 5.0 ug/L 1.0 u U Yes S3VEM
1,4- - '
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichlorebenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 5.0 ug/L 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 1.5 ug/L 1.0 J J Yes S3VEM
e
1,2,3-
Trichlorobenzen 29 ug/L 1.0 J J Yes S3VEM

[

10:27 Fri, Jul 8, 2011
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Case No: 41323 Contract: EPW10018 SDG No: B98K6 Lab Code: Ad

Sample Number: VHBLK22P Method: VOA_Low_Med Matrix: Water MA Number:  DEFAULT
Sample Location: pH: 7.0 Sample Date: 05182011 Sample Time:  00:00:00
% Moisture : % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
mothana 5.0 ug/L 1.0 U U Yes S3VEM
Chloromethane 5.0 ug/L 1.0 U U Yes S3IVEM
Vinyl chloride 50 ug/L 1.0 U U Yes S3VEM
Bromomethane 50 ug/L 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/L 1.0 U U Yes S3VEM
Trichlorofluorom
ethans 5.0 ug/L 1.0 u U Yes S3VEM
1,1-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/L 1.0 u 8] Yes S3VEM
trifluoroethane
Acetone 10 ug/L 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/L 1.0 U u Yes S3IVEM
Methyl acetate 5.0 ug/L 1.0 U U Yes S3VEM
Methylene
chloride 5.0 ug/L 1.0 U U Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/L 1.0 U u Yes S3VEM
Methyl tert;butyl 5.0 ug/lL 10 U U Yes S3VEM
ether
1,1-
Dichloroethane 5.0 ug/L 1.0 8] U Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
2-Butanone 10 ug/L 1.0 U U Yes S3VEM
B’°m‘;fhl°'°met 5.0 ug/L 1.0 U U Yes S3VEM
ane
Chloroform 5.0 ug/L 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
Cyclohexane 5.0 ug/L 1.0 U U Yes S3VEM
Carbon
tetrachloride 5.0 ug/L 1.0 U U Yes S3VEM
Benzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
1,4-Dioxane 100 ug/L 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/L 1.0 U U Yes S3VEM
Memyl;’;d"he"“ 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/L 1.0 §) U Yes S3VEM
Bromodichlorom 5.0 ug/L 1.0 U U Yes S3VEM

10:27 Fri, Jul 8, 2011
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 5.0 ug/L 1.0 U Yes S3VEM
cis-1,3-
Dichloropropene 50 ug/L Lo e S3VEM
gL 10 uglL 1.0 U U Yes S3VEM
pentanone
Toluene 5.0 ug/L 1.0 §) U Yes S3VEM
trans-1,3-
Dichloroptopene 5.0 ug/L 1.0 8] 8] Yes S3VEM
1,1,2-
Trichloroethane 5.0 ug/L 1.0 U U Yes S3VEM
fomchshe 50 ug/lL 1.0 U U Yes S3VEM
2-Hexanone 10 ug/L 1.0 U U Yes S3VEM
Dibromochlorom
ethiie 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dibromosthane 5.0 ug/L 1.0 §) U Yes S3VEM
Chlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
Ethylbenzene 5.0 ug/L 1.0 U §) Yes S3VEM
o-Xylene 5.0 ug/L 1.0 u U Yes S3VEM
m,p-Xylene 5.0 ug/L 1.0 U U Yes S3VEM
Styrene 5.0 ug/L 1.0 8] U Yes S3VEM
Bromoform 5.0 ug/L 1.0 U U Yes S3VEM
M 5.0 uglL 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/L 1.0 U U Yes S3VEM
e
1,3-
Dichlorabenzene 5.0 ug/L 1.0 U §) Yes S3VEM
1,4-
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 5.0 ug/L 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 30 ug/L 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 5.0 ug/L 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 5.0 ug/L 1.0 u U Yes S3VEM

€
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Sample Summary Report

Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: Ad
Sample Number: B98H4 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-S01 pH: Sample Date: 05172011 Sample Time:  13:55:00
% Moisture : 2432 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methos 9.1 ug’kg 1.0 U U Yes S3VEM
Chloromethane 9.1 ug’kg 1.0 U U Yes S3VEM
Vinyl chloride 9.1 ug/kg 1.0 U U Yes S3VEM
Bromomethane 9.1 ug/kg 1.0 u U Yes S3VEM
Chloroethane 9.1 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
cthane 9.1 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 9.1 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 9.1 ug’kg 1.0 U Yes S3IVEM
trifluorcethane
Acetone 18 ug/kg 1.0 U 8] Yes S3VEM
Carbon Disulfide 9.1 ug/kg 1.0 U 8] Yes S3VEM
Methyl acetate 9.1 ug/kg 1.0 §) 8] Yes S3VEM
Methylene
chloride 9.1 ug/kg 1.0 B u Yes S3VEM
trans-1,2-
Dichloroethene 9. 1 ug/kg 1.0 U §) Yes S3VEM
Methyleeriotutyl 9.1 uglkg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 9.1 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 9.1 ug’kg 1.0 U U Yes S3VEM
2-Butanone 18 ug/kg 1.0 U U Yes S3VEM
B’°m‘;1°alr‘11:’°met 9.1 ug/kg 1.0 U u Yes S3VEM
Chloroform 9.1 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 9.1 ug/kg 1.0 §) 8] Yes S3VEM
Cyclohexane 9.1 ug’kg 1.0 U U Yes S3IVEM
Carbon
tetrachloride 9.1 ug/kg 1.0 U 8] Yes S3VEM
Benzene 9.1 ug/kg 1.0 U u Yes S3VEM
1,2-
Dichloroethane 9.1 ug/kg 1.0 U u Yes S3VEM
1,4-Dioxane 180 ug’kg 1.0 U U Yes S3VEM
Trichloroethene 9.1 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Me‘hylfl?“he"a 9.1 ug/kg 1.0 U U Yes S3IVEM
1,2-
Dichloropropane 9.1 ug/kg 1.0 §) U Yes S3VEM
Bromodichlorom
ethane 9.1 ug/kg 1.0 U U Yes S3VEM
cis-1,3-
Dichloronropens 9.1 ug/kg 1.0 U U Yes S3VEM
4-Methyl-2-
pentanone 18 ug/kg 1.0 U U Yes S3VEM
Toluene 9.1 ug/kg 1.0 8] u Yes S3VEM
trans-1,3-
Dichloroaeasins 9.1 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 9.1 ug/kg 1.0 8] U Yes S3VEM
e e 9.1 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 18 ug’kg 1.0 U U Yes S3VEM
Dibromochlorom '
ethane 9.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 9.1 ug’kg 1.0 U U Yes S3VEM
Chlorobenzene 9.1 ug’kg 1.0 U U Yes S3VEM
Ethylbenzene 9.1 ug/kg 1.0 U U Yes S3VEM
o-Xylene 9.1 ug/kg 1.0 u u Yes S3VEM
m,p-Xylene 9.1 ug/kg 1.0 U U Yes S3VEM
Styrene 9.1 ug/kg 1.0 8] U Yes S3IVEM
Bromoform 9.1 ug/kg 1.0 U U Yes S3VEM
popropybee 9.1 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 9.1 ug’kg 1.0 8] u Yes S3IVEM
e
1,3-
Dichlorobenzene 9.1 ug/kg 1.0 U u Yes S3VEM
1,4-
Dichlorobenzene 9.1 ug/kg 1.0 U 8) Yes S3VEM
1,2-
Dichlon e 9.1 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 9.1 ugks 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 9.1 ug/kg 1.0 8] U Yes S3VEM
e
1,2,3-
Trichlorobenzen 9.1 ug’kg 1.0 U U Yes S3VEM
e
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98HS Method: VOA_Low_Med Matrix: Soil MA Number: DEFAULT
Sample Location: 1312-SSO01A pH: Sample Date: 05172011 Sample Time:  13:45:00
% Moisture : 23.93 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methare 7.1 ug/kg 1.0 U . U Yes S3VEM
Chloromethane 7.1 ug/kg 1.0 U Yes S3VEM
Vinyl chloride 7.1 ug’kg 1.0 U U Yes S3VEM
Bromomethane 7.1 ug/kg 1.0 U U Yes S3VEM
Chloroethane 7.1 ug’kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 7.1 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 7.1 ug/kg 1.0 8] U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 7.1 ug/kg 1.0 §) U Yes S3VEM
trifluoroethane
Acetone 14 ug’kg 1.0 u U Yes S3VEM
Carbon Disulfide 7.1 ug/kg 1.0 U Yes S3VEM
Methyl acetate 71 ug/kg 1.0 U Yes S3VEM
Methylene
chloride 7.1 ug/kg 1.0 JB U Yes S3VEM
trans-1,2-
Dichloroethene 7.1 ug’kg 1.0 U U Yes S3VEM
Methyl tert-butyl 7.1 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 7.1 ug/kg 1.0 U U Yes S3IVEM
cis-1,2-
Dichloroethene 7.1 ug/kg 1.0 U U Yes S3VEM
2-Butanone 14 ug/kg 1.0 u U Yes S3VEM
B’°m‘;l°a';1:’°met 7.1 ug/ke 1.0 U U Yes S3VEM
Chloroform 3.5 ug/kg 1.0 J J Yes S3VEM
1,1,1-
Trichloroethane 7.1 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 7.1 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 7.1 ug/kg 1.0 U U Yes S3VEM
Benzene 7.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlosoethane 7.1 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 140 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 7.1 ug/kg 1.0 U U Yes S3VEM
e 7.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 7.1 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 7.1 ug/kg 1.0 U U Yes S3IVEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Leve!
ethane 7.1 ug’kg 1.0 U U Yes S3VEM
cis-1,3-
Dichloropropene 7.1 ug/kg 1.0 Yes S3VEM
4-Methyl-2-
s 14 ug/kg 1.0 U U Yes S3VEM
Toluene 7.1 ug’kg 1.0 §) U Yes S3VEM
trans-1,3-
Dichloropropene 7.1 ug/kg 1.0 u U Yes S3VEM
1,1,2-
Trichloroethane 7.1 ug’kg 1.0 8] U Yes S3VEM
Wi 7.1 ugkg 1.0 U U Yes S3VEM
2-Hexanone 14 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
s 7.1 ug/kg 1.0 U §) Yes S3VEM
1,2-
Dibromoethane 7.1 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 7.1 ug/kg 1.0 U U Yes S3VEM
Ethylbenzene 7.1 ug/kg 1.0 U U Yes S3IVEM
o-Xylene 7.1 ug/kg 1.0 U §) Yes S3VEM
m,p-Xylene 7.1 ug’kg 1.0 U U Yes S3IVEM
Styrene 7.1 ug/kg 1.0 U U Yes S3VEM
Bromoform 7.1 ug/kg 1.0 U U Yes S3VEM
Is°p’°p?be“z"“ 7.1 ug/ks 10 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 7.1 ug/kg 1.0 U U Yes S3IVEM
[
1,3-
Dichlorobenzene 7.1 ugkg 1.0 U U Yes S3VEM
1,4-
Dichlorebenzene 7.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 7.1 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 7.1 ug/kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 7.1 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 7.1 ug/kg 1.0 U U Yes S3VEM

€
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number: B98H6 Method: VOA_Low_Med Matrix: Soil MA Number: DEFAULT
Sample Location: 1312-SS01B pH: Sample Date: 05172011 Sample Time:  13:40:00
% Moisture : 23.58 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methine 6.6 ug/kg 1.0 U §) Yes S3VEM
Chloromethane 6.6 ug/kg 1.0 u Yes S3VEM
Viny! chloride 6.6 ug/kg 1.0 U U Yes S3VEM
Bromomethane 6.6 ug/kg 1.0 U U Yes S3VEM
Chloroethane 6.6 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 6.6 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 6.6 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 6.6 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 13 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 6.6 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 6.6 ug/kg 1.0 U U Yes S3VEM
Methylene
i 6.6 ug/kg 1.0 JB U Yes S3VEM
trans-1,2-
Dichloroethene 6.6 ug/kg 1.0 U §) Yes S3VEM
Methyl tert-butyl 6.6 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 6.6 ug/kg 1.0 U 8] Yes S3VEM
cis-1,2-
Dichloroethene 6.6 ug/kg 1.0 U U Yes S3VEM
2-Butanone 13 ug/kg 1.0 U U Yes S3VEM
Ry 6.6 ugkg 1.0 U U Yes S3VEM
Chloroform 4.7 ug’kg 1.0 J J Yes S3VEM
1,1,1-
Trichloroethane 6.6 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 6.6 ug/kg 1.0 §) 8] Yes S3VEM
Carbon
tetrachloride 6.6 ug/kg 1.0 U U Yes S3VEM
Benzene 6.6 ug/kg 1.0 u 8] Yes S3VEM
1,2-
Dichloroethane 6.6 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 130 ug/kg 1.0 U 8] Yes S3IVEM
Trichloroethene 6.6 ug/kg 1.0 U 8] Yes S3VEM
e 6.6 ughkg 1.0 U U Yes SIVEM
1,2-
Dichloropropane 6.6 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 6.6 ug/kg 1.0 0) 8] Yes S3IVEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 6.6 ug’kg 1.0 U Yes S3VEM
cis-1,3-

Dichloropropene 6.6 ug/kg 1.0 U U Yes S3VEM

4-Methyl-2- :
oA 13 ug/kg 1.0 U U Yes S3VEM
Toluene 6.6 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 6.6 ugkg 1.0 8] U Yes S3VEM
1,1,2-

Trichloroethane 6.6 ug/kg 1.0 U U Yes S3VEM

et 6.6 ughkg 1.0 U U Yes S3VEM

2-Hexanone 13 ug/kg 1.0 U U Yes S3VEM

Dibromochlorom
e 6.6 ug/kg 1.0 U U Yes S3VEM

1,2-
Dl 6.6 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 6.6 ug/kg 1.0 U U Yes S3VEM
Ethylbenzene 6.6 ug/kg 1.0 U U Yes S3IVEM
o0-Xylene 6.6 ug/kg 1.0 U §) Yes S3VEM
m,p-Xylene 6.6 ug/kg 1.0 U U Yes S3VEM
Styrene 6.6 ug/kg 1.0 U U Yes S3IVEM
Bromoform 6.6 ug/kg 1.0 U U Yes S3VEM

‘S°P’°pzlbe"ze“ 6.6 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-

Tetrachloroethan 6.6 ug/kg 1.0 U u Yes S3IVEM

e
1,3-
Dichlorobenzene 6.6 ug/kg 1.0 8] U Yes S3VEM
1,4-
Dichlorobenzene 6.6 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 6.6 ug/kg 1.0 U 8] Yes S3VEM
1,2-Dibromo-3-
chloropropane 6.6 uglkg Lo u u Yes S3VEM
1,2,4-
Trichlorobenzen 6.6 ug/kg 1.0 U u Yes S3VEM
e
1,2,3-
Trichlorobenzen 6.6 ug’kg 1.0 U U Yes S3VEM

(4
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98H7 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-S02 pH: Sample Date: 05172011 Sample Time:  14:10:00
% Moisture : 22.76 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methane 7.5 ug/kg 1.0 U U Yes S3VEM
Chloromethane 715 ug/kg 1.0 U Yes S3VEM
Vinyl chloride 7.5 ug/kg 1.0 U U Yes S3VEM
Bromomethane 7.5 ug/kg 1.0 U U Yes S3VEM
Chloroethane 75 ug’kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 75 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 75 ug’kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 75 ug’kg 1.0 8] U Yes S3VEM
trifluoroethane
Acetone 15 ug’kg 1.0 U U Yes S3IVEM
Carbon Disulfide 7.5 ug’kg 1.0 U U Yes S3VEM
Methy] acetate 7.5 ug’kg 1.0 U U Yes S3VEM
Methylene
chloride 7.5 ug/kg 1.0 B U Yes S3VEM
trans-1,2-
Dichloroethene 75 ug’kg 1.0 U U Yes S3IVEM
Methy! tért;hutyl 7.5 ug/kg 10 U U Yes S3VEM
ether
1,1-
Dichloroethane 7.5 ug/kg 1.0 U u Yes S3VEM
cis-1,2-
Dichloroethene 7.5 ug/kg 1.0 U U Yes S3IVEM
2-Butanone 15 ug/kg 1.0 U U Yes S3VEM
Promechloromet 75 uglkg 1.0 U U Yes S3VEM
Chloroform 7.5 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 7.5 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 7.5 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 75 ug/kg 1.0 §) U Yes S3VEM
Benzene 7.5 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlosoethane 75 ug/kg 1.0 §) U Yes S3VEM
1,4-Dioxane 150 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 75 ug/kg 1.0 U U Yes S3VEM
Methyleygiohexa 7.5 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 75 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 7.5 ug/kg 1.0 U 8] Yes S3IVEM
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Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 7.5 ug/kg 1.0 Yes S3VEM
cis-1,3- :
Dichloropropene 7.5 ug/kg 1.0 U U Yes S3VEM
4-Methyl-2-
o 15 ug/kg 1.0 U U Yes S3IVEM
Toluene 7.5 ug/kg 1.0 U 8] Yes S3VEM
trans-1,3-
Dichloropropene 75 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 7.5 ug/kg 1.0 U §) Yes S3VEM
b ) 75 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 15 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
thane 7.5 ug/kg 1.0 U 8) Yes S3VEM
1,2-
Dibromoethane 7.5 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 7.5 ug/kg 1.0 U U Yes S3IVEM
Ethylbenzene 7.5 ug/kg 1.0 U 8] Yes S3IVEM
o-Xylene 7.5 ug’kg 1.0 U U Yes S3VEM
m,p-Xylene 7.5 ug/kg 1.0 U U Yes S3VEM
Styrene 75 ug/kg 1.0 U U Yes S3VEM
Bromoform 7.5 ug/kg 1.0 U U Yes S3IVEM
IS°P’°"Z“’“Z“'“ 7.5 ugfkg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 75 ug/kg 1.0 8] U Yes S3VEM
e
1,3-
Dichlorabenzene 75 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 75 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 75 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 75 ug/kg 1.0 §) U Yes S3VEM
1,2,4-
Trichlorobenzen 7.5 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 7.5 ug/kg 1.0 U 8] Yes S3VEM

[
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number: B98HS Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-SS02A pH: Sample Date: 05172011 Sample Time:  14:25:00
% Moisture : 24.36 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
et 94 ug/kg 1.0 8] U Yes S3VEM
Chloromethane 9.4 ug/kg 1.0 U U Yes S3VEM
Vinyl chloride 94 ug/kg 1.0 U U Yes S3IVEM
Bromomethane 9.4 ug’kg 1.0 0] U Yes S3VEM
Chloroethane 9.4 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
cthane 94 ug/kg 1.0 §) §) Yes S3VEM
1,1-
Dichloroethene 9.4 ug/kg 1.0 8] U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 9.4 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 19 ug/kg 1.0 8] U Yes S3VEM
Carbon Disulfide 9.4 ug/kg 1.0 U U Yes S3IVEM
Methyl acetate 9.4 ug/kg 1.0 U U Yes S3VEM
Methylene '
chloride 94 ug/kg 1.0 U 8] Yes S3VEM
trans-1,2-
Dichloroethene 94 ug/kg 1.0 U U Yes S3VEM
Mothyl tertsbutyl 9.4 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 94 ug/kg 1.0 §) U Yes S3VEM
cis-1,2-
Dichloroethene 9.4 ughkg 1.0 U U Yes S3VEM
2-Butanone 19 ug/kg 1.0 U U Yes S3IVEM
TR 9.4 ug/kg 1.0 U U Yes S3VEM
Chloroform 94 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane e ughkg 1.0 u U Yes S3VEM
Cyclohexane 9.4 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 24 ug/kg 1.0 U U Yes S3VEM
Benzene 94 ug/kg 1.0 U U Yes S3IVEM
1,2-
Dichloroethane 9.4 ug/kg 1.0 U u Yes S3IVEM
1,4-Dioxane 190 ug/kg 1.0 u 8) Yes S3VEM
Trichloroethene 9.4 ug/kg 1.0 U U Yes S3VEM
M"“‘yl?:“he"a 9.4 ugkg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 9.4 ug/kg 1.0 8] U Yes S3IVEM
Bromodichlorom 94 ug’kg 1.0 U U Yes S3VEM
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Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Leve!
ethane 9.4 ug/kg 1.0 U U Yes S3VEM
cis-1,3-
Dichloropropene 94 ug/kg 1.0 U Yes S3VEM
4-Methyl-2-
pentanone 19 ug/kg 1.0 U U Yes S3VEM
Toluene 94 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 9.4 ugkg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 94 ug/kg 1.0 U U Yes S3IVEM
(it 9.4 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 19 ug/kg 1.0 U 8] Yes S3VEM
Dibromochlorom
thae 94 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 94 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 9.4 ug/kg 1.0 U 0] Yes S3VEM
Ethylbenzene 94 ug/kg 1.0 u 8) Yes S3IVEM
o-Xylene 9.4 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 94 ug/kg 1.0 8] U Yes S3VEM
Styrene 9.4 ug/kg 1.0 U U Yes S3VEM
Bromoform 94 ug/kg 1.0 U U Yes S3VEM
‘S°P’°pzlb°“z"“ 9.4 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 9.4 ug/kg 1.0 u u Yes S3IVEM
e :
1,3-
Dichlorobenzene 9.4 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorebenzene 9.4 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 9.4 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 9.4 ug/kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 9.4 ug/kg 1.0 u U Yes S3IVEM
e
1,2,3-
Trichlorobenzen 9.4 ug/kg 1.0 U U Yes S3VEM
e
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number: B98H9 Method: VOA_Low_Med . Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-SS02B pH: Sample Date: 05172011 Sample Time:  14:40:00
% Moisture : 23.01 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
metiane 8.1 ug/kg 1.0 U U Yes S3VEM
Chloromethane 8.1 ug/kg 1.0 8] 8] Yes S3VEM
Vinyl chloride 8.1 ug/kg 1.0 8] U Yes S3VEM
Bromomethane 8.1 ug/kg 1.0 8] 8] Yes S3VEM
Chloroethane 8.1 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
cthane 8.1 ug/kg 1.0 U §) Yes S3VEM
1,1-
Dichloroethene 8.1 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 8.1 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 16 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 8.1 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 8.1 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 8.1 ug/kg 1.0 U §) Yes S3IVEM
trans-1,2-
Dichloroethene 8.1 ugkg 1.0 U 8] Yes S3VEM
Methyl tert-butyl 8.1 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 8.1 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 8.1 ug/kg 1.0 U U Yes S3VEM
2-Butanone 16 ug/kg 1.0 U U Yes S3VEM
B'°m‘;l°hl°’°m°t 8.1 uglkg 1.0 U U Yes S3VEM
ane
Chloroform 8.1 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 8.1 ug/kg 1.0 §) §) Yes S3VEM
Cyclohexane 8.1 ug’kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 8.1 ug/kg 1.0 U §) Yes S3VEM
Benzene 8.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 8.1 ug/kg 1.0 U U Yes ) S3VEM
1,4-Dioxane 160 ug’kg 1.0 U U Yes S3VEM
Trichloroethene 8.1 ug/kg 1.0 §) U Yes S3VEM
N 8.1 ughkg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 8.1 ug/kg 1.0 §) U Yes S3VEM
Bromodichlorom 8.1 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Leve!
ethane 8.1 ug’kg 1.0 Yes S3VEM
cis-1,3-
Dichloropropene 8.1 ug’kg 1.0 U Yes S3VEM
4-Methyl-2-
e 16 ug/kg 1.0 U 8] Yes S3VEM
Toluene 8.1 ug’kg 1.0 U 8] Yes S3VEM
trans-1,3-
Dichlorcoiaes 8.1 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 8.1 ug/kg 1.0 U §) Yes S3VEM
Lt 8.1 uglkg 1.0 U U Yes S3VEM
2-Hexanone 16 ug/kg 1.0 u 8] Yes S3VEM
Dibromochlorom
o s 8.1 ug’kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 8.1 ug/kg 1.0 U U Yes S3IVEM
Chlorobenzene 8.1 ug/kg 1.0 §) U Yes S3VEM
Ethylbenzene 8.1 ug/kg 1.0 U U Yes S3VEM
o0-Xylene 8.1 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 8.1 ug/kg 1.0 U 8] Yes S3VEM
Styrene 8.1 ug/kg 1.0 U 8] Yes S3VEM
Bromoform 8.1 ug/kg 1.0 U U Yes S3VEM
jEopropy benz 8.1 ugkg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 8.1 ug’kg 1.0 §) U Yes S3VEM
e
1,3-
Dichlorobe - 8.1 ug/kg 1.0 u u Yes S3VEM
1,4-
Dichlorobenzene 8.1 ug/kg 1.0 u U Yes S3VEM
1,2-
Dichlorobenzene 8.1 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 8.1 ug/kg 1.0 8] U Yes S3VEM
1,2,4-
Trichlorobenzen 8.1 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 8.1 ug/kg 1.0 u U Yes S3IVEM

[
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J0 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-S03 pH: Sample Date: 05172011 Sample Time:  12:20:00
% Moisture : 23.32 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methane 7.7 ug/kg 1.0 U U Yes S3VEM
Chloromethane 7.7 ug/kg 1.0 U Yes S3VEM
Vinyl chloride 7.7 ug/kg 1.0 U U Yes S3VEM
Bromomethane 7.7 ug’kg 1.0 U U Yes S3VEM
Chloroethane 7.7 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 7.7 ug/kg 1.0 U §) Yes S3VEM
1,1-
Dichlosoethene 77 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 1.7 ug’kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 15 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 1.7 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 7.7 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 7.7 ug/kg 1.0 J §) Yes S3VEM
trans-1,2-
Dichloroethene 7.7 ug/kg 1.0 U 8) Yes S3VEM
Methyl tert-buty] 77 ug/kg 1.0 u U Yes S3VEM
ether
1,1-
Dichloroethane 7.7 ug/kg 1.0 8] U Yes S3VEM
cis-1,2-
Dichloroethene 7.7 ug/kg 1.0 U U Yes S3VEM
2-Butanone 15 ug’kg 1.0 U U Yes S3VEM
B’°m‘;l‘:“11:’°met 77 ug/kg 1.0 U U Yes S3VEM
Chloroform 7.7 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 7.7 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 7.7 ug/kg 1.0 U 6] Yes S3VEM
Carbon
tetrachloride 7.7 ug/kg 1.0 8] U Yes S3VEM
Benzene 7.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 7.7 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 150 ug/kg 1.0 U 8) Yes S3VEM
Trichloroethene 7.7 ug/kg 1.0 U 8] Yes S3VEM
Me‘hylfl’:bhe"a 7.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 7.7 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 7.7 ug/kg 1.0 8] U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 7.7 ug/kg 1.0 U Yes S3VEM
cis-1,3- .
Dichloropropene 7.7 ug’kg 1.0 U Yes S3VEM
4-Methyl-2- e
o 15 ug/kg 1.0 U U Yes S3VEM
Toluene 7.7 ug/kg 1.0 U 6] Yes S3VEM
trans-1,3-
Dichlorereets 7.7 ug/kg 1.0 §) U Yes S3VEM
1,1,2-
Trichloroethane 7.7 ug/kg 1.0 8] 8] Yes S3VEM
Pty 7.7 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 15 ug/kg 1.0 U 6] Yes S3VEM
Dibromochlorom
ethifie 7.7 ug/kg 1.0 U 8] Yes S3VEM
1,2-
Ditoreactians 7.7 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 7.7 ug/kg 1.0 U 8) Yes S3VEM
Ethylbenzene 7.7 ug/kg 1.0 U U Yes S3VEM
0-Xylene 7.7 ug/kg 1.0 U 8] Yes S3VEM
m,p-Xylene 7.7 ug’kg 1.0 U U Yes S3VEM
Styrene 7.7 ug/kg 1.0 U U Yes S3VEM
Bromoform 7.7 ug/kg 1.0 U 8] Yes S3VEM
T e 77 ug/ke 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 7.7 ug/kg 1.0 U 8] Yes S3VEM
e
1,3-
Dichlorobenzene 7.7 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 7.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 7.7 ug/kg 1.0 U 8] Yes S3VEM
1,2-Dibromo-3-
chloropropane 17 ugkg 1.0 U u Yes S3VEM
1,2,4-
Trichlorobenzen N ug/kg 1.0 U 6] Yes S3VEM
e
1,2,3-
Trichlorobenzen 7.7 ug/kg 1.0 U U Yes S3VEM

[
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J1 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-SS03A pH: Sample Date: 05172011 Sample Time:  12:15:00
% Moisture 21.86 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
rhethiane 6.3 ug’kg 1.0 U U Yes S3VEM
Chloromethane 6.3 ug’kg 1.0 U 8] Yes S3VEM
Vinyl chloride 6.3 ug’kg 1.0 6] 8] Yes S3VEM
Bromomethane 6.3 ug’kg 1.0 U U Yes S3VEM
Chloroethane 6.3 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 6.3 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 6.3 ug’kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 6.3 ug’kg 1.0 U U Yes S3IVEM
trifluoroethane
Acetone 13 ug’kg 1.0 U U Yes S3VEM
Carbon Disulfide 6.3 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 6.3 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 6.3 ug’kg 1.0 B 8] Yes S3VEM
trans-1,2-
Dichloroethene 6.3 ug/kg 1.0 U U Yes S3VEM
Methyl tert-butyl 6.3 ugkg 10 U U Yes S3VEM
ether
1,1-
Dichloroethane 6.3 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 6.3 ug/kg 1.0 U U Yes S3VEM
2-Butanone 13 ug’kg 1.0 U U Yes S3VEM
B’°m‘;fa‘:}:'°m°‘ 63 ug/kg 1.0 U U Yes S3VEM
Chloroform 6.3 ug’kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 6.3 ug/kg 1.0 §) U Yes S3VEM
Cyclohexane 6.3 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 6.3 ugkg 1.0 U 8] Yes S3VEM
Benzene 6.3 ugkg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 6.3 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 130 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 6.3 ug/kg 1.0 U U Yes S3VEM
M""h"lfl’:l°he"a 6.3 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 6.3 ug’kg 1.0 U U Yes S3VEM
Bromodichlorom 6.3 ug/kg 1.0 U U Yes S3VEM

10:33 Fri, Jul 8, 2011

Page 32 of 59



Analyte Name Result Units Dilution Factor Lab Flag Valldation Reportable Validation Level
ethane 6.3 ug/kg 1.0 8] U Yes S3VEM
cis-1,3-
Dichloropropene 6.3 ug/kg 1.0 U U Yes S3VEM
4-Methyl-2-
e amaas 13 ug’kg 1.0 U U Yes S3VEM
Toluene 6.3 ug/kg 1.0 U 8) Yes S3VEM
trans-1,3-
Dichloropropene 6.3 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 6.3 ug/kg 1.0 U 0] Yes S3VEM
T""’““‘:’°e‘h"“ 63 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 13 ug’kg 1.0 8] 8) Yes S3VEM
Dibromochlorom
ethane 6.3 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 6.3 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 6.3 ug’kg 1.0 U 8] Yes S3VEM
Ethylbenzene 6.3 ug/kg 1.0 U 8) Yes S3VEM
0-Xylene 6.3 ug’kg 1.0 U 8] Yes S3VEM
m,p-Xylene 6.3 ug’kg 1.0 U U Yes S3VEM
Styrene 6.3 ug’kg 1.0 U U Yes S3VEM
Bromoform 6.3 ug’kg 1.0 U U Yes S3VEM
tzopropylbenzen 6.3 ughkg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 6.3 ugkg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 6.3 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 6.3 ug’kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 6.3 ug/kg 1.0 U U Yes S3IVEM
1,2-Dibromo-3-
chloropropane 6.3 ug/kg 1.0 U 8] Yes S3VEM
1,2,4-
Trichlorobenzen 6.3 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 6.3 ugkg 1.0 6] U Yes S3IVEM
e
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4
Sample Number:  B98J2 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location: 1312-SS03B pH: Sample Date: 05172011 Sample Time:  12:10:00
% Moisture : 20.84 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodiftuoro
— methane 11 ug’kg 1.0 U Yes S3VEM
Chloromethane 11 ug’kg 1.0 U 8] Yes S3VEM
Vinyl chloride 11 ug/kg 1.0 U 8] Yes S3VEM
Bromomethane 11 ug/kg 1.0 U U Yes S3VEM
Chloroethane 11 ug/kg 1.0 8] U Yes S3VEM
Trichlorofluorom
B 11 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 11 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 11 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 21 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 11 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 11 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 11 ug/kg 1.0 J U Yes S3IVEM
trans-1,2-
Dichloroethene 11 ug’kg 1.0 §) 8) Yes S3VEM
Methyl tert-butyl 1 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 11 ug’kg 1.0 §) U Yes S3VEM
cis-1,2-
Dichloroethene 11 ug/kg 1.0 U U Yes S3VEM
2-Butanone 21 ug/kg 1.0 U 8] Yes S3VEM
B"’mﬁ:’mﬂ 1 ughkg 1.0 U U Yes S3IVEM
Chloroform 11 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 11 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 11 ug/kg 1.0 U 8] Yes S3VEM
Carbon
tetrachloride 11 ug/kg 1.0 U U Yes S3VEM
Benzene 11 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 11 ug/kg 1.0 U 8) Yes S3VEM
1,4-Dioxane 210 ug’kg 1.0 U U Yes S3VEM
Trichloroethene 11 ug/kg 1.0 U U Yes S3VEM
S N 1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 11 ug’kg 1.0 U U Yes S3VEM
Bromodichlorom 11 ug’kg 1.0 U U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validatlon Level
ethane 11 ug’kg 1.0 8] ' U Yes S3VEM
cis-1,3-
Dichloropropene 11 ug/kg 1.0 U Yes S3VEM
4-Methyl-2-
pentanone 21 ug/kg 1.0 U U Yes S3VEM
Toluene 11 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 11 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 11 ug/kg 1.0 U U Yes S3VEM
Te“““hl:me‘he“ 1 ugfkg 1.0 U U Yes S3VEM
2-Hexanone 21 ug/kg 1.0 U 8] Yes S3VEM
Dibromochlorom
ethane 11 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 11 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 11 ug’kg 1.0 U 8] Yes S3VEM
Ethylbenzene 11 ug/kg 1.0 8] U Yes S3VEM
0-Xylene 11 " ugkg 1.0 U 8] Yes S3VEM
m,p-Xylene 11 ug’kg 1.0 U U Yes S3VEM
Styrene 11 ug/kg 1.0 8] U Yes S3VEM
Bromoform 11 ug/kg 1.0 U 8] Yes S3VEM
IS°P'°P§1b°"““ 1 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 11 ug/kg 1.0 U 8) Yes S3VEM
e
1,3-
Dichlorebenzene 11 ug’kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 11 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorebenzene 11 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 11 ug/kg 1.0 §) U Yes S3VEM
1,2,4-
Trichlorobenzen 11 ug/kg 1.0 U 8] Yes S3VEM
e
1,2,3-
Trichlorobenzen 11 ug/kg 1.0 6] U Yes S3VEM
[
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J3 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-S04 pH: Sample Date: 05172011 Sample Time:  11:10:00
% Moisture : 15.84 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methans 6.5 ug’kg 1.0 U U Yes S3VEM
Chloromethane 6.5 ugkg 1.0 U U Yes S3VEM
Vinyl chloride 6.5 ug/kg 1.0 U U Yes S3VEM
Bromomethane 6.5 ug/kg 1.0 8] U Yes S3VEM
Chloroethane 6.5 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 6.5 ug’kg 1.0 §) U Yes S3VEM
1,1-
Dichloroethene 6.5 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 6.5 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 13 ug’kg 1.0 U U Yes S3VEM
Carbon Disulfide 6.5 ug/kg 1.0 U U Yes S3VEM
Methy] acetate 6.5 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 6.5 ug’kg 1.0 J U Yes S3VEM
trans-1,2- 3
Dichloroethene 6.5 ug/kg 1.0 U U Yes S3VEM
Methyl terituty] 6.5 ug/kg 1.0 U u Yes S3VEM
ether
1,1-
Dichloroethane 6.5 ug/kg 1.0 U §) Yes S3VEM
cis-1,2-
Dichloroethene 6.5 ug/kg 1.0 U U Yes S3VEM
2-Butanone 13 ug/kg 1.0 U U Yes S3VEM
R e 6.5 ug/kg 1.0 U U Yes S3VEM
Chloroform 6.5 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 6.5 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 6.5 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 6.5 ug/kg 1.0 U U Yes S3VEM
Benzene 6.5 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 6.5 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 130 ug/kg 1.0 U 6] Yes S3VEM
Trichloroethene 6.5 ug/kg 1.0 U U Yes S3VEM
M"thylfl?mhe"a 6.5 ugfks 1.0 U U Yes S3VEM
1,2-
| Dichloropropane 6.5 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 6.5 ug’kg 1.0 U U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
cthane 6.5 ug/kg 1.0 U 8] Yes S3VEM
cis-1,3-
Dichloropropene 6.5 ug’kg 1.0 §) U Yes S3IVEM
4-Methyl-2-
T 13 ug’kg 1.0 U U Yes S3VEM
Toluene 6.5 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 6.5 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 6.5 ug/kg 1.0 8] U Yes S3VEM
ol 6.5 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 13 ug/kg 1.0 U 8) Yes S3VEM
Dibromochlorom
ethafie 6.5 ug/kg 1.0 U 8] Yes S3VEM
1,2-
Dibromoethane 6.5 ug/kg 1.0 U 6] Yes S3VEM
Chlorobenzene 6.5 ug/kg 1.0 U 8] Yes S3VEM
Ethylbenzene 6.5 ug’kg 1.0 U §) Yes S3VEM
o-Xylene 6.5 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 6.5 ug/kg 1.0 U U Yes S3VEM
Styrene 6.5 ug/kg 1.0 U U Yes S3VEM
Bromoform 6.5 ug/kg 1.0 U 8] Yes S3VEM
D 6.5 ugkg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 6.5 ug/kg 1.0 U 8] Yes S3VEM
e
1,3-
Dichlorobenzene 6.5 ug/kg 1.0 U 6] Yes S3VEM
1,4-
Dichlorobenzene 6.5 ugkg 1.0 U 8) Yes S3VEM
1,2-
Dichlorobenzene 6.5 ug/kg 1.0 U 6] Yes S3VEM
1,2-Dibromo-3-
chloropropane 6.5 uglkg 1.0 8) U Yes S3IVEM
1,2,4-
Trichlorobenzen 6.5 ug/kg 1.0 U 8] Yes S3VEM
e
1,2,3-
Trichlorobenzen 6.5 ug/kg 1.0 8] U Yes S3VEM
e
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J4 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-SS0SA pH: Sample Date: 05172011 Sample Time:  09:35:00
% Moisture : 31.97 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
rettine 7.1 ug/kg 1.0 U 8) Yes S3VEM
Chloromethane 7.1 ug/kg 1.0 U U Yes S3VEM
Vinyl chloride 7.1 ug/kg 1.0 U U Yes S3VEM
Bromomethane 7.1 ug/kg 1.0 U U Yes S3VEM
Chloroethane 7.1 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 7.1 ug/kg 1.0 U U Yes S3IVEM
1,1-
Dichlorosthene 7.1 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 7.1 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 14 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 7.1 ug/kg 1.0 8] U Yes S3VEM
Methyl acetate 7.1 ug/kg 1.0 U U Yes S3VEM
Methylene :
chloride 7.1 ug/kg 1.0 JB U Yes S3VEM
trans-1,2-
Dichloroethene 7.1 ug/kg 1.0 U U Yes S3VEM
Methyl tert-butyl 7.1 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 7.1 ug/kg 1.0 8) U Yes S3VEM
cis-1,2-
Dichloroethene 7.1 ug/kg 1.0 §) U Yes S3VEM
2-Butanone 14 ug/kg 1.0 U U Yes S3VEM
e 7.1 ug/kg 1.0 U U Yes S3VEM
ane
Chloroform 15 ug/kg 1.0 Yes S3VEM
1,1,1-
Trichloroethane 7.1 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 7.1 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 7.1 ug/kg 1.0 U 8) Yes S3VEM
Benzene 7.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 7.1 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 140 ug/’kg 1.0 U U Yes S3VEM
Trichloroethene 7.1 ug/kg 1.0 U 8) Yes S3VEM
Me‘hylflfbhe"a 7.1 uglkg 1.0 U U Yes SIVEM
1,2-
Dichloropropane 7.1 ugkg 1.0 U U Yes S3VEM
Bromodichlorom 7.1 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 7.1 ug/kg 1.0 Yes S3VEM
cis-1,3-
Dichloropropene 7.1 ug/kg 1.0 U U Yes S3VEM
4-Methyl-2-
pentanone 14 ug’kg 1.0 U 8] Yes S3VEM
Toluene 7.1 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 7.1 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 7.1 ug/kg 1.0 8] 8] Yes S3VEM
Tmch‘:’“‘h"“ 7.1 ug/kg 1.0 U U Yes SIVEM
2-Hexanone 14 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
cthane 7.1 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 7.1 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 7.1 ug/kg 1.0 U 8] Yes S3VEM
Ethylbenzene 7.1 ug’kg 1.0 U 8] Yes S3VEM
o0-Xylene 7.1 ug/kg 1.0 U 8] Yes S3VEM
m,p-Xylene 7.1 ug/kg 1.0 U 8] Yes S3VEM
Styrene 7.1 ug’kg 1.0 U 8] Yes S3VEM
Bromoform 7.1 ug/kg 1.0 U U Yes S3VEM
LEOFROpY benzen 7.1 ugkg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 7.1 ug/kg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 7.1 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene gl ug/kg Lo U U Yes S3VEM
1,2-
Dichlorobenzene A uglkg 1.0 U u Yes S3VEM
1,2-Dibromo-3-
chloropropane 7.1 ug’kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 71 ug’kg 1.0 U 8] Yes S3VEM
e
1,2,3-
Trichlorobenzen 7.1 ugkg 1.0 U U Yes S3VEM

(4
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J5 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location: 1312-SS04B pH: Sample Date: 05172011 Sample Time:  10:50:00
% Moisture : 22.90 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methane 6.3 ug’kg 1.0 U U Yes S3VEM
Chloromethane 6.3 ug’kg 1.0 8] U Yes S3VEM
Vinyl chloride 6.3 ug/kg 1.0 U U Yes S3VEM
Bromomethane 6.3 ug/kg 1.0 U U Yes S3VEM
Chloroethane 6.3 ug/kg 1.0 U U Yes S3IVEM
Trichlorofluorom
. 6.3 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 6.3 ug/kg 1.0 U §) Yes S3VEM
1,1,2-Trichloro-
1,2,2- 63 ug/kg 1.0 §) U Yes S3VEM
trifluoroethane
Acetone 13 ug/kg 1.0 U 8] Yes S3VEM
Carbon Disulfide 6.3 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 63 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 6.3 ug/kg 1.0 JB 8] Yes S3VEM
trans-1,2-
Dichloroethene 6.3 ug/kg 1.0 U 8] Yes S3VEM
Methyl gt buty] 63 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 6.3 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 6.3 ug/kg 1.0 U U Yes S3VEM
2-Butanone 13 ug/kg 1.0 U U Yes S3VEM
romoctloret 63 ugkg 1.0 U U Yes S3IVEM
Chloroform 53 ug/kg 1.0 J J Yes S3VEM
1,1,1-
Trichloroethane 63 ug/kg 1.0 U 8] Yes S3VEM
Cyclohexane 6.3 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 6.3 ug/kg 1.0 U §) Yes S3VEM
Benzene 6.3 ug/kg 1.0 u 8] Yes S3VEM
1,2-
Dichloroethane 6.3 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 130 ug’kg 1.0 U U Yes S3VEM
Trichloroethene 6.3 ug’kg 1.0 U U Yes S3VEM
R e 6.3 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 6.3 ug’kg 1.0 U U Yes S3VEM
Bromodichlorom 63 ug/kg 1.0 U u Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 6.3 ug/kg 1.0 Yes S3VEM
cis-1,3-
Dichloropropene 6.3 ug/kg 1.0 U U Yes S3VEM
4-Methyl-2-
pentanone 13 ug/kg 1.0 U U Yes S3VEM
Toluene 6.3 ug’kg 1.0 u U Yes S3VEM
trans-1,3-
Dichloropropene 6.3 ug/kg 1.0 U 8) Yes S3VEM
1,1,2-
Trichlorocthane 6.3 ug/kg 1.0 U §) Yes S3VEM
P 63 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 13 ug’kg 1.0 U u Yes S3VEM
Dibromochlorom
othane 6.3 ug/kg 1.0 U u Yes S3VEM
1,2-
Dibromoethane 6.3 ug/kg 1.0 U 8] Yes S3VEM
Chlorobenzene 6.3 ug/kg 1.0 8] U Yes S3VEM
Ethylbenzene 6.3 ug/kg 1.0 U U Yes S3VEM
0-Xylene 6.3 ug/kg 1.0 U 6] Yes S3VEM
m,p-Xylene 6.3 ug/kg 1.0 U U Yes S3VEM
Styrene 6.3 ug/kg 1.0 U U Yes S3VEM
Bromoform 6.3 ug/kg 1.0 6] U Yes S3VEM
ropony e 6.3 ug/kg 1.0 U u Yes S3VEM
1,1,2,2-
Tetrachloroethan 6.3 ug/kg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 6.3 ug/kg 1.0 8] 8] Yes S3VEM
1,4-
Dichlorebenzene 6.3 ug/kg 1.0 U §) Yes S3VEM
1,2-
Dichlorobenzene 6.3 ug/kg 1.0 8] §) Yes S3VEM
1,2-Dibromo-3-
o 6.3 ug’kg 1.0 U 8) Yes S3VEM
1,2,4-
Trichlorobenzen 6.3 ug/kg 1.0 U U Yes S3IVEM
e
1,2,3-
Trichlorobenzen 6.3 ug/kg 1.0 U u Yes S3VEM
e
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J6 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-S05 pH: Sample Date: 05172011 Sample Time:  09:45:00
% Moisture : 10.03 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
mmethis 5.7 ug/kg 1.0 §) U Yes S3VEM
Chloromethane 57 ug/kg 1.0 U Yes S3VEM
Vinyl chloride 5.7 ug’kg 1.0 U U Yes S3VEM
Bromomethane 5.7 ug/kg 1.0 U U Yes S3VEM
Chloroethane 5.7 ug’kg 1.0 U 8) Yes S3IVEM
Trichlorofluorom
ethane 57 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichloroethene 5.7 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 57 ug/kg 1.0 §) U Yes S3VEM
trifluoroethane
Acetone 11 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 5.7 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 5.7 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 5.7 ug/kg 1.0 J U Yes S3VEM
trans-1,2-
Dichloroethene 5.7 ug/kg 1.0 8] U Yes S3IVEM
Methyl tert-butyl 57 ughkg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 5.7 ug/kg 1.0 u U Yes S3VEM
cis-1,2-
Dichloroethene 5.7 ug/kg 1.0 U U Yes S3VEM
2-Butanone 11 ug/kg 1.0 U U Yes S3VEM
AT 5.7 ug/kg 1.0 U U Yes S3VEM
Chloroform 5.7 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 3.7 uglkg 1.0 u 8) Yes S3VEM
Cyclohexane 5.7 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 5.7 ug/kg 1.0 U U Yes S3VEM
Benzene 5.7 ug/kg 1.0 u U Yes S3VEM
1,2-
Dichloroethane . ug/ke 1.0 Y u Yes S3VEM
1,4-Dioxane 110 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 5.7 ug/kg 1.0 U U Yes S3VEM
Me“‘y‘;’;"l°he"“ 57 ug/kg 10 U U Yes S3VEM
1,2-
Dichloropropane 5.7 ug/kg 1.0 8] U Yes S3VEM
Bromodichlorom 5.7 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Valldation Reportable Validation Level
ethane 5.7 ug/kg 1.0 Yes S3VEM
cis-1,3-
Dichloropropene 5.7 ug/kg 1.0 U Yes S3VEM
4-Methyl-2-
iy - 1 ug/kg 1.0 U U Yes S3VEM
Toluene 5.7 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 5.7 ug/kg 1.0 0] U Yes S3VEM
1,1,2-
Trichloroethane 5.7 ug/kg 1.0 U u Yes S3VEM
oo 5.7 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 11 ug/kg 1.0 U u Yes S3VEM
Dibromochlorom
ey 5.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 5.7 ug/kg 1.0 u U Yes S3VEM
Chlorobenzene 5.7 ug/kg 1.0 U U Yes S3VEM
Ethylbenzene 5.7 ug/kg 1.0 8] 0] Yes S3VEM
0-Xylene 5.7 ug’kg 1.0 U §) Yes S3IVEM
m,p-Xylene 5.7 ug/kg 1.0 U 0] Yes S3VEM
Styrene 57 ug/kg 1.0 U U Yes S3VEM
Bromoform 5.7 ug/kg 1.0 U U Yes S3VEM
gt v 5.7 ug/kg 1.0 U U Yes S3IVEM
1,1,2,2-
Tetrachloroethan 5.7 ug/kg 1.0 §) §) Yes S3VEM
e
1,3- _
ol 5.7 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 57 ug’kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 5.7 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane Rk ug/kg 1.0 u u Yes S3VEM
1,2,4-
Trichlorobenzen 5.7 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 5.7 ug/kg 1.0 U U Yes S3VEM

(<]
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J7 Method: VOA_Low_Med Matrix: Soil MA Number: DEFAULT
Sample Location:  1312-SS04A pH: Sample Date: 05172011 Sample Time:  11:00:00
% Moisture : 30.98 % Solids :
Analyte Name Resuilt Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
oethany 7.8 ug’kg 1.0 §) U Yes S3VEM
Chloromethane 7.8 ug/kg 1.0 U Yes S3IVEM
Vinyl chloride 7.8 ug/kg 1.0 U U Yes S3VEM
Bromomethane 7.8 ug’kg 1.0 U U Yes S3VEM
Chloroethane 7.8 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
cthane 78 ug/kg 1.0 U U Yes S3IVEM
1,1-
Dichloroethene 7.8 ug/kg 1.0 u §) Yes S3VEM
1,1,2-Trichloro-
1,2,2- 7.8 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 16 ug’kg 1.0 U U Yes S3IVEM
Carbon Disulfide 7.8 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 7.8 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 7.8 ug/kg 1.0 U U Yes S3VEM
trans-1,2-
Dichloroethene 7.8 ug/kg 1.0 U U Yes S3VEM
Methyl tegt-butyl 738 uglkg 1.0 U U \ Yes S3VEM
ether
1,1-
Dichloroethane 7.8 ug/’kg 1.0 §) u Yes S3VEM
cis-1,2-
Dichlorocthene 7.8 ug/kg 1.0 §) U Yes S3VEM
2-Butanone 16 ug’kg 1.0 U U Yes S3VEM
LT 7.8 ug/kg 10 U U Yes S3VEM
hane
Chloroform 5.1 ug/kg 1.0 J J Yes S3VEM
1,1,1-
Trichloroethane 7.8 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 78 ug/kg 1.0 U u Yes S3VEM
Carbon
tetrachloride 7.8 ug’kg 1.0 U U Yes S3VEM
Benzene 78 ug/kg 1.0 §) u Yes S3VEM
1,2-
Dichloroethane 7.8 ug’kg 1.0 U U Yes S3VEM
1,4-Dioxane 160 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 7.8 ug/kg 1.0 U U Yes S3IVEM
Me‘hylfl’;chhe"“ 7.8 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 7.8 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 7.8 ug/kg 1.0 §) U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 7.8 ug/kg 1.0 U 8] Yes S3VEM
cis-1,3-
Dichloropropene 7.8 ug’kg 1.0 U Yes S3VEM
4-Methyl-2-
pentanone 16 ug/kg 1.0 U U Yes S3VEM
Toluene 7.8 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 7.8 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 7.8 ug/kg 1.0 U U Yes S3VEM
s 7.8 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 16 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
i 7.8 ug’kg 1.0 u 8] Yes S3VEM
1,2-
Dibromoethane 7.8 ug/kg 1.0 U §) Yes S3VEM
Chlorobenzene 7.8 ug/kg 1.0 U U Yes S3VEM
Ethylbenzene 7.8 ug/kg 1.0 U U Yes S3VEM
o-Xylene 7.8 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 7.8 ug/kg 1.0 u U Yes S3VEM
Styrene 7.8 ug/kg 1.0 U u Yes S3VEM
Bromoform 7.8 ug/kg 1.0 U U Yes S3VEM
Is°p’°pi"’m°“ 7.8 ug/kg 1.0 U U Yes SIVEM
1,1,2,2-
Tetrachloroethan 7.8 ug/kg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 7.8 ug/kg 1.0 U U Yes S3VEM
1,4-
P Lo 7.8 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene s ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane 7.8 ug/kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 7.8 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 7.8 ug/kg 1.0 u U Yes S3VEM

(2
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J8 Method: VOA_Low_Med Matrix: Soil MA Number: DEFAULT
Sample Location: 1312-SS05B pH: Sample Date: 05172011 Sample Time:  09:30:00
% Moisture : 21.89 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifltuoro
methane 7.5 ug’kg 1.0 U U Yes S3VEM
Chloromethane 7.5 ug’kg 1.0 U U Yes S3IVEM
Vinyl chloride 7.5 ug/kg 1.0 U U Yes S3IVEM
Bromomethane 7.5 ug’kg 1.0 U U Yes S3IVEM
Chloroethane 7.5 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 7.5 ug/kg 1.0 U U Yes S3VEM
1,1-
Dichlosoethene 7.5 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 7.5 ug’kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 15 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 7.5 ug/kg 1.0 U Yes S3VEM
Methyl acetate 75 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 75 ug/kg 1.0 JB U Yes S3VEM
trans-1,2-
Dichloroethene 75 ug/kg 1.0 U U Yes S3VEM
Methyl tertbutyl 75 ugkg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 7.5 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 75 ug/kg 1.0 U U Yes S3VEM
2-Butanone 15 ug/kg 1.0 U U Yes S3VEM
e 75 ug/kg 10 U U Yes S3VEM
Chloroform 6.2 ug/kg 1.0 J J Yes S3VEM
1,1,1-
Trichloroethane 75 ug/kg 1.0 0] 8] Yes S3VEM
Cyclohexane 75 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 7.5 ug/kg 1.0 u U Yes S3VEM
Benzene 715 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 75 ug/kg 1.0 §) U Yes S3IVEM
1,4-Dioxane 150 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 7.5 ug/kg 1.0 U U Yes S3VEM
M"“‘yl?;cm‘e"“ 75 ug/kg 1.0 U U Yes SIVEM
1,2-
Dichloropropane 7.5 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 75 ug/kg 1.0 §) U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 7.5 ug’kg 1.0 U u Yes S3VEM
cis-1,3-
Dichloropropene 7.5 ug/kg 1.0 U U Yes S3VEM
4-Methyl-2-
(T 15 ug/kg 1.0 u u Yes S3VEM
Toluene : 75 ug/kg 1.0 U u Yes S3VEM
trans-1,3-
Dichloropropene 7.5 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 75 ug/kg 1.0 U U Yes S3VEM
T“““h‘:m‘he“ 7.5 ughkg 1.0 U U Yes S3VEM
2-Hexanone 15 ug/kg 1.0 U U Yes S3IVEM
Dibromochlorom
= hine 7.5 ug/kg 1.0 U 8] Yes S3VEM
1,2-
Dibromoethane 7.5 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 7.5 ug/kg 1.0 U u Yes S3VEM
Ethylbenzene 7.5 ug/kg 1.0 U u Yes S3VEM
o-Xylene 7.5 ug/kg ‘ 1.0 U U Yes S3VEM
m,p-Xylene 7.5 ug/kg 1.0 U 0] Yes S3VEM
Styrene 7.5 ug/kg 1.0 U u Yes S3VEM
Bromoform 7.5 ug/kg 1.0 U U Yes S3VEM
S T 7.5 ugkg 10 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 7.5 ugkg 1.0 U u Yes S3VEM
e
1,3-
Dichlorobenzene 7.5 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene - ug/kg 1.0 U u Yes S3VEM
1,2-
Dichlorebenzene 7.5 ug/kg 1.0 8] U Yes S3VEM
1,2-Dibromo-3-
chloropropane 7.5 ug/kg 1.0 8] U Yes S3VEM
1,2,4-
Trichlorobenzen 75 ug/kg 1.0 §) §) Yes S3VEM
e
1,2,3-
Trichlorobenzen 7.5 ug/kg 1.0 U U Yes S3VEM
e
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  B98J9 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location:  1312-S06 pH: Sample Date: 05172011 Sample Time:  14:15:00
% Moisture : 2295 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Fiag Validation Reportable Validation Level
Dichlorodifluoro
methins 8.7 ug/kg 1.0 U U Yes S3VEM
Chloromethane 8.7 ug/kg 1.0 U u Yes S3VEM
Vinyl chloride 8.7 ug’kg 1.0 U u Yes S3VEM
Bromomethane 8.7 ug’kg 1.0 U U Yes S3VEM
Chloroethane 8.7 ug/kg 1.0 U u Yes S3VEM
Trichlorofluorom
cthihe 8.7 ug/kg 1.0 8] U Yes S3VEM
1,1-
Dichloroethene 8.7 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 8.7 ug/kg 1.0 8] U Yes S3VEM
trifluoroethane
Acetone 17 ug/kg 1.0 u u Yes S3VEM
Carbon Disulfide 8.7 ug/kg 1.0 U u Yes S3VEM
Methyl acetate 8.7 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 8.7 ug’kg 1.0 U U Yes S3VEM
trans-1,2-
Dichloroethene 8.7 ug/kg 1.0 U U Yes S3VEM
Methyl tert-butyl 8.7 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 8.7 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 8.7 ug/kg 1.0 U U Yes S3VEM
2-Butanone 17 ug/kg 1.0 U U Yes S3VEM
B"’m‘;;‘::mme‘ 8.7 ughkg 1.0 U U Yes S3VEM
Chloroform 8.7 ug’kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 8.7 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 8.7 ug’kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 8.7 ug’kg 1.0 U u Yes S3VEM
Benzene 8.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 8.7 ug/kg 1.0 U U Yes S3IVEM
1,4-Dioxane 170 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 8.7 ug/kg 1.0 U U Yes S3VEM
P 8.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 8.7 ug/kg 1.0 §) U Yes S3VEM
Bromodichlorom 8.7 ug/kg 1.0 6] U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Leve!l
ethane 8.7 ug/kg 1.0 U u Yes S3VEM
cis-1,3-
Dichloropropene 8.7 ug’kg 1.0 U U Yes S3VEM
4-Methyl-2-
s 17 ug/kg 1.0 U U Yes S3VEM
Toluene 8.7 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 8.7 ug’kg 1.0 U 8] Yes S3VEM
1,1,2-
Trichlorocthane 8.7 ug/kg 1.0 U u Yes S3VEM
[Foprchigeter 8.7 uglkg 1.0 U U Yes S3VEM
2-Hexanone 17 ug’kg 1.0 U U Yes S3VEM
Dibromochlorom
e 8.7 ug/kg 1.0 U 8] Yes S3VEM
1,2-
Dibromoethane 8.7 ug/kg 1.0 U 8) Yes S3IVEM
Chlorobenzene 8.7 ug’kg 1.0 8] U Yes S3VEM
Ethylbenzene 8.7 ug’kg 1.0 U U Yes S3VEM
0-Xylene 8.7 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 8.7 ug/kg 1.0 U U Yes S3IVEM
Styrene 8.7 ug/kg 1.0 U U Yes S3VEM
Bromoform 8.7 ug/kg 1.0 U 8] Yes S3VEM
IS°P’°PZ“’°“Z°“ 8.7 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 8.7 ug/kg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 8.7 ug/kg 1.0 8] 8) Yes S3VEM
1,4-
Dichlorobenzene 8.7 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene §.7 uglkg 1.0 U u Yes S3VEM
1,2-Dibromo-3-
Rl 8.7 ug/kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 8.7 ug/kg 1.0 U 8] Yes S3VEM
e
1,2,3-
Trichlorobenzen 8.7 ug/kg 1.0 8] U Yes S3VEM

[
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number: VBLK69 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location: pH: Sample Date: Sample Time:
% Moisture : 0 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Leve!
Dichlorodifluoro
methand 5.0 ug’kg 1.0 U U Yes S3VEM
Chloromethane 5.0 ug/kg 1.0 U 8] Yes S3VEM
Viny! chloride 5.0 ug/kg 1.0 U U Yes S3VEM
Bromomethane 5.0 ug/kg 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
b 5.0 ug/kg 1.0 §) u Yes S3VEM
1,1-
Dichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 10 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 50 ug’kg 1.0 U U Yes S3VEM
Methylene
chloride 22 ug/kg 1.0 J J Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/kg 1.0 u U Yes S3VEM
Methyl tert:butyl 5.0 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichlofoethane 5.0 ug/kg 1.0 §) U Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug’kg 1.0 U U Yes S3VEM
2-Butanone 10 ug’kg 1.0 U U Yes S3VEM
Bromochloromet 5.0 ug/ks 1.0 u U Yes S3VEM
hane
Chloroform 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 5.0 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 2 ughkg 1.0 u u Yes SIVEM
Benzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 5.0 ug/kg 1.0 U 8] Yes S3VEM
1,4-Dioxane 100 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug’kg 1.0 U U Yes S3VEM
Msvioriehs 5.0 ugkg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug’kg 1.0 §) U Yes S3VEM
Bromodichlorom 5.0 ug/kg 1.0 8] U Yes S3IVEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validatlon Level
ethane 5.0 ug/kg 1.0 U Yes S3VEM
cis-1,3-
Dichloropropene 5.0 ug/kg 1.0 U Yes S3VEM
4-Methyl-2-
e 10 ug/kg 1.0 U U Yes S3VEM
Toluene 50 . ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Loirachlonoetn 5.0 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 10 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
ethane 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 5.0 ug/kg 1.0 U 8] Yes S3VEM
Chlorobenzene 5.0 ug/kg 1.0 U U Yes S3VEM
Ethylbenzene 5.0 ug/kg 1.0 U U Yes S3VEM
o-Xylene 5.0 ug/kg 1.0 §) U Yes S3VEM
m,p-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
Styrene 5.0 ug/kg 1.0 U U Yes S3VEM
Bromoform 5.0 ug/kg 1.0 U U Yes S3VEM
e v 50 ugkg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/kg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 50 ug/kg 1.0 U U Yes S3IVEM
14-
Dichlorobenzene 5.0 ug’kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
chloropropane AL ug/kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 25 ug/kg 1.0 J J Yes S3VEM
e
1,2,3-
Trichlorobenzen 4.0 ugkg 1.0 J J Yes S3VEM

€
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Case No: 41323 Contract: EPWI10018 SDG No: B98H4 Lab Code: A4

Sample Number: VBLK70 Method: VOA_Low_Med Meatrix: Soil MA Number:  DEFAULT
Sample Location: pH: Sample Date: Sample Time:
% Moisture : 0 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro
methiie 5.0 ug’kg 1.0 U U Yes S3VEM
Chloromethane 5.0 ug/kg 1.0 U U Yes S3VEM
Vinyl chloride 5.0 ug/kg 1.0 U U Yes S3VEM
Bromomethane 5.0 ug/kg 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
cthane 5.0 ug/kg 1.0 U §) Yes S3VEM
1,1-
Dichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 10 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/kg 1.0 U U Yes S3VEM
Methy! acetate 5.0 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 44 ug/kg 1.0 J J Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
Methy! tert-butyl 50 ug/kg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug/kg 1.0 U §) Yes S3VEM
2-Butanone 10 ug/kg 1.0 U U Yes S3VEM
Bromochloromet 5.0 ug/kg 1.0 U U Yes S3IVEM
hane
Chloroform 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichlorethane 5.0 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 5.0 ug/kg 1.0 U U Yes S3VEM
Carbon
tetrachloride 5.0 ug’kg 1.0 U U Yes S3VEM
Benzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlosoethane 5.0 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 100 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
e 50 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/kg 1.0 U U Yes S3VEM
Bromodichlorom 5.0 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Resuit Units Dllution Factor Lab Flag Validation Reportable Validation Leve!
ethane 5.0 ug’kg 1.0 U Yes S3VEM
cis-1,3-
Dichloropropene 5.0 ug/kg 1.0 U Yes S3VEM
4-Methyl-2-
entandhe 10 ug/kg 1.0 U §) Yes S3VEM
Toluene 5.0 ug/kg 1.0 u U Yes S3VEM
trans-1,3-
Dichloroprobene 5.0 ug/kg 1.0 u U Yes S3VEM
1,1,2-
Trichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Te““ht’m‘h"“ 5.0 ugkg 1.0 U U Yes S3VEM
2-Hexanone 10 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
= 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 5.0 ug’kg 1.0 §) U Yes S3VEM
Chlorobenzene 5.0 ug/kg 1.0 U U Yes S3IVEM
Ethylbenzene 5.0 ug/kg 1.0 U U Yes S3VEM
0-Xylene 5.0 ug’kg 1.0 u 8] Yes S3IVEM
m,p-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
Styrene 5.0 ug/kg 1.0 U U Yes S3VEM
Bromoform 5.0 ug/kg 1.0 U U~ Yes S3VEM
Py e 50 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/kg 1.0 u U Yes S3VEM
e
1,3-
Dichlorebenzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 5.0 ug/kg 1.0 U §) Yes S3VEM
1,2-
Dichlorobenzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-Dibromo-3-
K v 5.0 ug/kg 1.0 U U Yes S3VEM
1,2,4-
Trichlorobenzen 24 ug/kg 1.0 J J Yes S3VEM
e
1,2,3-
Trichlorobenzen 3.9 ug/kg 1.0 J J Yes S3VEM
e
Cyclotetrasiloxa
ne, octamet... 1.0 A es —
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number:  VBLK71 Method: VOA_Low_Med Matrix: Sail MA Number:  DEFAULT
Sample Location: pH: Sample Date: Sample Time:
% Moisture : 0 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
Dichlorodifluoro i
methana 5.0 ug/kg 1.0 U U Yes S3VEM
Chloromethane 5.0 ug/kg 1.0 U u Yes S3VEM
Vinyl chloride 5.0 ug/kg ' 1.0 U U Yes S3VEM
Bromomethane 5.0 ug/kg 1.0 U U Yes S3VEM
Chloroethane 5.0 ug’kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 5.0 ug/kg 1.0 U 8] Yes S3IVEM
1,1-
Dichloroethene 5.0 ug’kg 1.0 U U Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/kg 1.0 U U Yes S3VEM
trifluoroethane
Acetone 10 ug/kg 1.0 0] U Yes S3VEM
Carbon Disulfide 5.0 ug/kg 1.0 U U Yes S3VEM
Methyl acetate 5.0 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 5.0 ug/kg 1.0 U U Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug’kg 1.0 U U Yes S3VEM
Methyl tertihutyl 5.0 ugkg 1.0 U U Yes S3IVEM
ether
1,1-
Dichlosoethane 5.0 ug/kg 1.0 U §) Yes S3VEM
cis-1,2-
Dichlorocthene 5.0 ug’kg 1.0 U U Yes S3VEM
2-Butanone 10 ug/kg 1.0 U U Yes S3VEM
B’°‘“‘;1°hl°'°m°‘ 5.0 ug/kg 1.0 U U Yes S3VEM
ane
Chloroform 5.0 ug’kg 1.0 8] U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 5.0 ug/kg 1.0 U U Yes S3VEM
Carbon
e 5.0 ug/kg 1.0 U §) Yes S3VEM
Benzene 5.0 ug/kg 1.0 U 8] Yes S3VEM
1,2-
Dichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 100 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
Meth"‘fl’:bhe"a 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/kg 1.0 U §) Yes S3VEM
Bromodichlorom 5.0 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 5.0 ug/kg 1.0 U Yes S3VEM
cis-1,3- 1
Dichloropropene 50 ughke 1.0 e iz
4-Methyl-2-
nentenEnc 10 ug/kg 1.0 U U Yes S3IVEM
Toluene 5.0 ug/kg 1.0 U U Yes S3VEM
trans-1,3-
Dichloropropene 5.0 ug/kg 1.0 8] 8] Yes S3VEM
1,1,2-
Trichlorocthane 5.0 ug/kg 1.0 U U Yes S3VEM
s i 5.0 ug/kg 1.0 U U Yes S3VEM
2-Hexanone 10 ug/kg 1.0 U U Yes S3VEM
Dibromochlorom
e 5.0 ug/kg 1.0 8] U Yes S3VEM
1,2-
Dibromoethane 5.0 ug/kg 1.0 §) U Yes S3VEM
Chlorobenzene 5.0 ug/kg 1.0 U u Yes S3VEM
Ethylbenzene 5.0 ug/kg 1.0 §) U Yes S3VEM
0-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 5.0 ug/kg 1.0 0] U Yes S3VEM
Styrene 5.0 ug/kg 1.0 §) U Yes S3VEM
Bromoform 5.0 ug/kg 1.0 U U Yes S3VEM
IS°P’°P?be“““ 50 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/kg 1.0 U U Yes S3VEM
e
1,3-
Dichlorobenzene 5.0 ugkg 1.0 U U Yes S3VEM
14-
Dichlorabenzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 5.0 ug/kg 1.0 U U Yes S3IVEM
1,2-Dibromo-3-
. ] 5.0 ug/kg 1.0 0] U Yes S3VEM
1,2,4-
Trichlorobenzen 2.2 ug/kg 1.0 J J Yes S3VEM
e
1,2,3-
Trichlorobenzen 39 ug/kg 1.0 J J Yes S3VEM

€
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4
Sample Number: VBLK79 Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location: pH: Sample Date: Sample Time:
% Moisture : 0 % Solids :
Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Leve!
Dichlorodifluoro
methana 5.0 ug/kg 1.0 U §) Yes S3VEM
Chloromethane 5.0 ug/kg 1.0 U U Yes S3IVEM
Viny! chloride 5.0 ug’kg 1.0 U u Yes S3VEM
Bromomethane 5.0 ug/kg 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/kg 1.0 U u Yes S3VEM
Trichlorofluorom
ethans 5.0 ug/kg 1.0 U §) Yes S3VEM
1,1-
Dichloroethene 5.0 ug/kg 1.0 U §) Yes S3VEM
1,1,2-Trichloro-
1,2,2- 5.0 ug/kg 1.0 U §) Yes S3VEM
trifluoroethane
Acetone 10 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/kg 1.0 U U Yes S3VEM
Methy! acetate 50 ug/kg 1.0 8) u Yes S3VEM
Methylene
chloride 5.0 ug/kg 1.0 U §) Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/kg 1.0 §) U Yes S3IVEM
ety e 5.0 ugkg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 50 ug/kg 1.0 U u Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug’kg 1.0 U §) Yes S3VEM
2-Butanone 10 ug/kg 1.0 U U Yes S3VEM
B’°m‘;1°hl°r°met 5.0 ug/kg 1.0 u U Yes S3VEM
ane
Chloroform 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/kg 1.0 U §) Yes S3VEM
Cyclohexane 5.0 ug/kg 1.0 U U Yes S3IVEM
Carbon
tetrachloride e ug/ks 10 u U Yes S3VEM
Benzene 5.0 ug’kg 1.0 U 8] Yes S3VEM
1,2-
Dichloroethane 5.0 ug/kg 1.0 U §) Yes S3VEM
1,4-Dioxane 100 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 5.0 ugkg 1.0 U u Yes S3VEM
Methylfl’:bhe"a 50 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloropropane 5.0 ug/kg 1.0 U §) Yes S3VEM
Bromodichlorom 5.0 ug/kg 1.0 U U Yes S3VEM
10:33 Fri, Jul 8, 2011

Page 56 of 59




Analyte Name Resuit Units Dilution Factor Lab Flag Validatlon Reportable Validation Level
ethane 5.0 ug/kg 1.0 U U Yes S3VEM
cis-1,3-
Dichloropropene 5.0 ug/kg ) 1.0 U Yes S3VEM
4-Methyl-2-
pentanone 10 ug’kg 1.0 U U Yes S3VEM
Toluene 5.0 ug/kg 1.0 6] U Yes S3VEM
trans-1,3-
Dichloropropene 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,2-
Trichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Pl s 5.0 uglkg 1.0 U U Yes S3VEM
2-Hexanone 10 ug’kg 1.0 U U Yes S3VEM
Dibromochlorom
othage 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dibromoethane 5.0 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 5.0 ug’kg 1.0 U u Yes S3VEM
Ethylbenzene 5.0 ug/kg 1.0 U 8] Yes S3IVEM
o-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
Styrene 5.0 ug/kg 1.0 u U Yes S3VEM
Bromoform 5.0 ug/kg 1.0 U §) Yes S3VEM
jeopropylbenzea 50 ug/kg 1.0 U U Yes S3VEM
1,1,2,2-
Tetrachloroethan 5.0 ug/kg 1.0 U 8] Yes S3VEM
e
1,3-
HichlortTRaLs 5.0 ug/kg 1.0 U U Yes S3VEM
1,4-
Dichlorobenzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichlorobenzene 5.0 ug/kg 1.0 U 8] Yes S3IVEM
1,2-Dibromo-3-
chloropropane 5.0 ug’kg 1.0 U 8] Yes S3VEM
1,2,4-
Trichlorobenzen 5.0 ug/kg 1.0 U U Yes S3VEM
e
1,2,3-
Trichlorobenzen 5.0 ug/kg 1.0 U U Yes S3VEM
[
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Case No: 41323 Contract: EPW10018 SDG No: B98H4 Lab Code: A4

Sample Number: VHBLK22N Method: VOA_Low_Med Matrix: Soil MA Number:  DEFAULT
Sample Location: pH: Sample Date: 05182011 Sample Time:  00:00:00
% Moisture : 0 % Solids :
Analyte Name Resuit Units Dilution Factor Lab Flag Validation Reportable Validation Leve!
Dichlorodifluoro
methane 5.0 ug/kg 1.0 U U Yes S3VEM
Chloromethane 5.0 ug/kg 1.0 u U Yes S3IVEM
Vinyl chloride 5.0 ug’kg 1.0 U 8) Yes S3IVEM
Bromomethane 5.0 ug/kg 1.0 U U Yes S3VEM
Chloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Trichlorofluorom
ethane 5.0 ug/kg 1.0 8] U Yes S3VEM
1,1-
Dichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,2-Trichloro- :
1,2,2- 5.0 ug/kg 1.0 u U Yes S3VEM
trifluoroethane
Acetone 10 ug/kg 1.0 U U Yes S3VEM
Carbon Disulfide 5.0 ug/kg 1.0 U 8] Yes S3VEM
Methyl acetate 5.0 ug/kg 1.0 U U Yes S3VEM
Methylene
chloride 5.0 ug/kg 1.0 U 8] Yes S3VEM
trans-1,2-
Dichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
Methy! tert-butyl 5.0 ugfkg 1.0 U U Yes S3VEM
ether
1,1-
Dichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
cis-1,2-
Dichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
2-Butanone 10 ug/kg 1.0 U U Yes S3VEM
premoch et 5.0 ug/kg 1.0 U U Yes S3VEM
ane
Chloroform 5.0 ug/kg 1.0 U U Yes S3VEM
1,1,1-
Trichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
Cyclohexane 5.0 ug/kg 1.0 U 8] Yes S3VEM
Carbon
tetrachloride 5.0 ug/kg 1.0 U U Yes S3VEM
Benzene 5.0 ug/kg 1.0 U U Yes S3VEM
1,2-
Dichloroethane 5.0 ug/kg 1.0 U U Yes S3VEM
1,4-Dioxane 100 ug/kg 1.0 U U Yes S3VEM
Trichloroethene 5.0 ug/kg 1.0 U U Yes S3VEM
i i 5.0 ugkg 1.0 U U Yes SIVEM
1,2-
Dichloropropane 5.0 ug’kg 1.0 §) U Yes S3VEM
Bromodichlorom 5.0 ug/kg 1.0 U U Yes S3VEM
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Analyte Name Result Units Dilution Factor Lab Flag Validation Reportable Validation Level
ethane 5.0 ug’kg 1.0 U U Yes S3VEM
Dichfisr;ll;f;me 5.0 ugkg 1.0 U U Yes S3VEM
e S 10 uglkg 1.0 U U Yes S3VEM
Toluene 5.0 ug/kg 1.0 U U Yes S3VEM
i 50 uglkg 1.0 U U Yes S3VEM
Tﬁchll;)‘rf; ar 5.0 ugfkg 1.0 U U Yes SIVEM
Te“ach‘:“""he“ 5.0 ug/kg 1.0 U U Yes SIVEM
2-Hexanone 10 ug/kg 1.0 U U Yes S3VEM
Dib’°;‘:a°nlg°’°m 5.0 ughkg 1.0 U U Yes S3VEM
it 50 ug/kg 1.0 U U Yes S3VEM
Chlorobenzene 5.0 ug/kg 1.0 U U Yes S3VEM
Ethylbenzene 5.0 ug/kg 1.0 U 8] Yes S3VEM
o-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
m,p-Xylene 5.0 ug/kg 1.0 U U Yes S3VEM
Styrene 5.0 ugkg 1.0 U U Yes S3VEM
Bromoform 5.0 ug/kg 1.0 8] 8] Yes S3VEM
‘S°"'°P>e"b°"z°“ 5.0 ug/kg 1.0 U U Yes SIVEM

1,1,2,2-
Tetrachloroethan 5.0 ug/kg 1.0 u 8] Yes S3VEM
[
DichoE e 50 ug/kg 1.0 U U Yes S3VEM
Dich]ol;tmme 5.0 ug/kg 1.0 U U Yes S3VEM
Dichlolc’)i-enzene 50 ughkg 1.0 u U Yes S3VEM
léﬁigg’;:’(;z;' 5.0 ug/kg 1.0 U U Yes S3VEM
Trichllc;ft’)t;nzen 5.0 ug/kg 1.0 U U Yes S3VEM
23
Trichlorobenzen 5.0 ug/kg 1.0 U U Yes S3VEM
€
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State FIPS Code

]State Abbreviation |FIPS Code| State Name

IPR 72

IPUERTO RICO

County FIPS Codes

| County Name |FIPS Code
IADJUNTAS loo1
IAGUADA loo3
|IAGUADILLA loos
IAGUAS BUENAS [007
IAIBONITO loo9
IANASCO lo11
IARECIBO l013
IARROYO lo15
IBARCELONETA 017
IBARRANQUITAS [019
IBAYAMON l021
ICABO ROJO l023
ICAGUAS lo25
ICAMUY l027
ICANOVANAS l029
[CAROLINA 031
ICATANO 033
ICAYEY lo35
ICEIBA lo37
ICIALES lo39
ICIDRA loa1
lcoAMO l043
ICOMERIO loas
ICOROZAL loa7
ICULEBRA loag
IDORADO lo51
IFAJARDO lo53
IFLORIDA lo54
IGUANICA los5
IGUAYAMA lo57
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IGUAYANILLA los9
IGUAYNABO lo61
IGURABO lo63
IHATILLO lo65
I[HORMIGUEROS [067
I[HUMACAO lo69
ISABELA lo71
JAYUYA 073
JUANA DIAZ lo75
lJUNCOS lo77
ILAJAS lo79
ILARES log1
ILAS MARIAS los3
ILAS PIEDRAS  [085
lLoIZA log7
lLUQUILLO logg
IMANATI loo1
IMARICAO loo3
IMAUNABO loos
IMAYAGUEZ log7
IMocA loog
IMOROVIS 101
INAGUABO [103
INARANJITO l105
lorROCOVIS 107
IPATILLAS 109
IPENUELAS 111
IPONCE 113
|QUEBRADILLAS [[115
IRINCON 117

IRIO GRANDE 119

ISABANA GRANDE (121

ISALINAS [123
ISAN GERMAN (125
[SAN JUAN [127

ISAN LORENZO (129

ISAN SEBASTIAN [131

ISANTA ISABEL (133

[TOA ALTA [135
ITOA BAJA 137
[TRUJILLO ALTO  [139
lJUTUADO 141
IVEGA ALTA 143
I\VEGA BAJA 145
\VIEQUES [147
I\VILLALBA [149
lYABUCOA [151
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FIRM

FLOOD INSURANCE RATE MAP

COMMONWEALTH OF
PUERTO RICO
AND MUNICIPALITIES

PANEL 320 OF 2160
(SEE MAP INDEX FOR FIRM PANEL LAYOUT}

MRAMER PANEL SUERIX
) ]

Federal Emergency Mansgement Agency

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

&4 or amendments which may have been made subsequent to the date on the

Wl titie block. For the latest product information about National Flood insurance
Program flood maps check the FEMA Flood Map Store at www. msc.fema.gov
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FEMA Map Service Center - FEMA Flood Zone Designations

Map Service Center

Product Catalog | Map Search | Quick Order | Digital Post Office | Help

Home > FEMA Flood Zone Designations

Definitions of FEMA Flood Zone Designations

Flood zones are geographic areas that the FEMA has defined according to varying levels of flood risk. These zones are depicted on a
community's Flood Insurance Rate Map (FIRM) or Flood Hazard Boundary Map. Each zone reflects the severity or type of flooding in the
area.

Moderate to Low Risk Areas

In communities that participate in the NFIP, flood insurance is available to all property owners and renters in these zones:

ZONE DESCRIPTION

Area of moderate flood hazard, usually the area between the limits of the 100-year and 500-year floods. B Zones
are also used to designate base floodplains of lesser hazards, such as areas protected by levees from 100-year
flood, or shallow flooding areas with average depths of less than one foot or drainage areas less than 1 square
mile.

B and X (shaded)

Area of minimal flood hazard, usually depicted on FIRMs as above the 500-year flood level. Zone C may have
C and X (unshaded) | ponding and local drainage problems that don't warrant a detailed study or designation as base floodplain. Zone
Xis the area determined to be outside the 500-year flood and protected by levee from 100-year flood.

High Risk Areas

In communities that participate in the NFIP, mandatory flood insurance purchase requirements apply to all of these zones:

ZONE DESCRIPTION

Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of a 30-year mortgage.
A Because detailed analyses are not performed for such areas; no depths or base flood elevations are shown
within these zones.

The base floodplain where base flood elevations are provided. AE Zones are now used on new format FIRMs

AE instead of A1-A30 Zones.

These are known as numbered A Zones (e.g., A7 or A14). This is the base floodplain where the FIRM shows a

A1-30 BFE (old format).

Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with an average depth ranging
AH from 1 to 3 feet. These areas have a 26% chance of flooding over the life of a 30-year mortgage. Base flood
elevations derived from detailed analyses are shown at selected intervals within these zones.

River or stream flood hazard areas, and areas with a 1% or greater chance of shallow flooding each year, usually
in the form of sheet flow, with an average depth ranging from 1 to 3 feet. These areas have a 26% chance of
flooding over the life of a 30-year mortgage. Average flood depths derived from detailed analyses are shown
within these zones.

AO

Areas with a temporarily increased flood risk due to the building or restoration of a flood control system (such as
AR a levee or a dam). Mandatory flood insurance purchase requirements will apply, but rates will not exceed the
rates for unnumbered A zones if the structure is built or restored in compliance with Zone AR floodplain
management regulations.

Areas with a 1% annual chance of flooding that will be protected by a Federal flood control system where
A99 construction has reached specified legal requirements. No depths or base flood elevations are shown within
these zones.

High Risk - Coastal Areas
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FEMA Map Service Center - FEMA Flood Zone Designations

In communities that participate in the NFIP, mandatory flood insurance purchase requirements apply to all of these zones:

ZONE DESCRIPTION

Coastal areas with a 1% or greater chance of flooding and an additional hazard associated with storm waves.
\' These areas have a 26% chance of flooding over the life of a 30-year mortgage. No base flood elevations are
shown within these zones.

Coastal areas with a 1% or greater chance of flooding and an additional hazard associated with storm waves.
VE, V1-30 These areas have a 26% chance of flooding over the life of a 30-year mortgage. Base flood elevations derived
from detailed analyses are shown at selected intervals within these zones.

Undetermined Risk Areas

ZONE DESCRIPTION

Areas with possible but undetermined flood hazards. No flood hazard analysis has been conducted. Flood
insurance rates are commensurate with the uncertainty of the flood risk.

FEMA.gov | Accessibility | Privacy Policy | FAQ | Site Help | Site Index | Contact Us

FEMA Map Service Center, P.O. Box 1038 Jessup, Maryland 20794-1038 Phone: (877) 336-2627
Adobe Acrobat Reader required to view certain documents. Click here to download.
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5. ISQPLUVIAL MAPS

Relation between 82-year 24 and 240-hour
amounts. It was necessary to develop a relation-
ship for estimating 10-day values for points in
regions for which data were either unavailable or
inadequate. Since a generalized chart of 2-year
24-hour rainfall was already available, the values
for this duration wers selected to develop such a
relation. Observations from 66 stations (sec. 2)
provided the basic data. Comparison of the
meteorological situations resulting in heavy rains
and examination of the rainfall-frequency char-
acteristics of Puerto Rican and Virgin Island
stations indicated some regional differences.

Puerto Rico and the Virgin Islands are located
on the northern edge of the Carribbean Sea in the
path of the northeasterly trades. The primary
orographic feature of Puerto Rico is a range of
mountains oriented east-west. In the Virgin
Islands generalized elevation contours show a pri-
marily east-west ridge orientation. The stations
on the northern slopes of these ridges are favor-
ably exposed for almost daily showers which are
orographically augmented. These stations, there-
fore, indicated a higher 10- to 1-day ratio than
those on the leeward or southern slopes. The
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Ficuse 4.—Relation for estimating 2-year 10-day rainfall.
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stations were separated into windward and lee-
ward groups and separate curves were drawn (fig.
&

In the development. of the relationship of figure
4 all 24-hour data were adjusted to the correspond-
ing 1440-minute amounts. The 10-day values
were adjusted to the corresponding 240-hour
amounts. The correlation coefficient between the
computed and estimated amounts was 0.85, with
a standard error of estimate of 0.8 in. The mean

of the computed values was 9.3 in. The scatter

of estimated vs..computed values is shown in fig-
ure 5.

Smoothing of isopluvial maps. The analysis of
maps involves the question of how much to smooth
the data. An understanding of the degree of
smoothing in the analysis is necessary to the most
effective use of the maps. The problem of draw-
ing isopluvial lines through a field of data is
analogous to drawing a regression line on a scatter
diagram. Just as an irregular regression line can
be drawn to every point on a scatter diagram, the
isolines may be drawn to fit every point. Such
& complicated pattern of many small highs and
lows would be unrealistic in most cases. There
is a degree of inconsistency between smoothness
and closeness of fit. Analysis must strive for a
balance between the two, sacrificing some closeness
of fit for smoothness and vice versa. The maps of
this report were drawn so that the standard error
of estimate was commensurate with the sampling
and other errors in the data and methods used.

2-year 10-day maps (figs. 29 and 63). The rela-
tionship (fig. 4) described in the preceding para-
graphs, and the 2-year 24-hour maps of [1] were
used to estimate the 2-year 10-day values for a
grid of 560 points, about 480 points on Puerto
Rico and 70 points on St. Croix (fig. 6). Also
plotted on the map were the data for the 66 sta-
tions (fig. 1) for which 10-day data had been
tabulated. On these and similar maps all precipi-
tation data have been adjusted by the factors of
table 2 to n-hour amounts, i.e., the 2-day map pre-
sents 48-hour amounts, the 4-day presents 86-hour
amounts, ete.

Ratio of 100-year to £-yeor values. A map of
Puerto Rico (fig. 7) was prepared showing the
100-year to 2-year ratio for 10-day amounts. This
map was based on data for 52 stations (sec. 2).
The ratios indicated a smooth geographical pat-
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F16URE 20.—2-year 10-day rainfall (in.) for Puerto Rico.
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